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RE: HUMAN HEALTH RISK ASSESSMENT 
Associated Plating Company 
9636 Ann Street, Santa Fe Springs, California 

Dear Ms. Paprocki: 

738 ASHLAND AVENUE 
SANTA MONICA, CA 90405 

CELL 310.403.1921 
TEL 310.396.9606 
FAX 310.396.6878 

EMAIL: MEARNS@MEARNSCONSULTING.COM 
WWW.MEARNSCONSULTING.COM 

I am pleased to present this Human Health Risk Assessment (HRA) for Associated Plating 
Company located at 9636 Ann Street, Los Angeles County, Santa Fe Springs, California (the 
site) pursuant to your authorization. 

This HRA followed the guidance in the Department of Toxic Substances Control (DTSC) 
Preliminary Endangerment Assessment (PEA) guidance manual (DTSC, 1999), the U.S. 
Environmental Protection Agency Risk Assessment Guidance for Superfund volume I, Human 
Health Evaluation Manual (RAGs) (USEPA, 2004), the Massachusetts Department of 
Environmental Protection (MADEP) Characterizing Risks posed by Petroleum Contaminated 
Sites manual (MADEP, June, 2001), the DTSC Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air (DTSC, February 7, 2005), the DTSC Human and 
Ecological Risk Division (HERD)-approved Johnson & Ettinger soil gas screen, version 2.0 
model (January 21, 2005), the DTSC-HERD-approved Johnson & Ettinger groundwater screen, 
version 3.0 model (January 21, 2005) and the DTSC LeadSpread 7 Model. 

Should you have any questions or desire additional information, please contact me at your 
earliest convenience at 310.396.9606. 
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EXECUTIVE SUMMARY 

HUMAN HEALTH RISK ASSESSMENT 
Associated Plating Company 

9636 Ann Street, Santa Fe Springs, California 

The objective of this Human Health Risk Assessment (HRA) was to evaluate potential health 
isks to human receptors posed by concentrations of 54 constituents detected at least one time in 

t e top 10-feet of the soil matrix, in soil gas or groundwater underlying the property located at 
9 36 Ann Street Santa Fe Springs, California (the site). Although 48 constituents were detected 
a least one time in the media sampled, nine constituents were assessed as both carcinogenic and 
oncarcinogenic constituents and three constituents were not quantitatively assessed due to 

insufficient toxicological data. 

This HRA followed the guidance in the Department of Toxic Substances Control (DTSC) 
Preliminary Endangerment Assessment (PEA) guidance manual (DTSC, 1999), the U.S. 
Environmental Protection Agency Risk Assessment Guidance for Supeifund volume 1, Human 
Health Evaluation Manual (RAGs) (USEPA, 2004), the Massachusetts Department of 
Environmental Protection (MADEP) Characterizing Risks posed by Petroleum Contaminated 
Sites manual (MADEP, June, 2001), the DTSC Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air (DTSC, February 7, 2005), the DTSC Human and 
Ecological Risk Division (HERD)-approved Johnson & Ettinger soil gas screen, version 2.0 
model (January 21, 2005), the DTSC-HERD-approved Johnson & Ettinger groundwater screen, 
version 3.0 model (January 21, 2005) and the DTSC LeadSpread 7 Model. 

The maximum detected concentration or the upper confidence level, whichever was lower 
pursuant to the ProUCL guidance (USEPA, 2004), was used as the exposure point concentration 
in this HRA. One-half the reporting limit was used in the statistical analyses when the 
constituent was not detected in concentrations greater than the reporting limit (USEPA, 2004). 
Those chemicals of concern that had both reference doses and slope factors available, were 
assessed as both noncarcinogenic and carcinogenic compounds. Those constituents that were 
detected in multiple media were assessed via the appropriate exposure pathway in multiple 
media. 

The results of the HRA indicate that the estimated individual hazard quotients (HQ) of the 39 
noncarcinogenic constituents did not exceed the target hazard quotient of 1, except for thallium. 
The estimated hazard quotient for thallium was 1.4. Thallium was detected in three of 69 soil 
samples and was not used, handled, stored nor is it a waste by-product of the process operations 
conducted onsite. Therefore, this hazard quotient more than likely is a reflection of the 
conservative nature of the risk assessment. 

The results of the HRA indicate. that the estimated individual risks of the 15 carcinogenic 
constituents are less than 1 x 10·5 the target risk value, except for arsenic, vinyl chloride and 
tetrachloroe e PCB). The estimate · for rsenic via the oral and dermal c~~p-~u~e 
routes is 2.42 x 10-. The estimated risk for P _ 01' _!phalation from soil gas is~ and 
for vmy c on e v1a inhalation from sol gas. .30 x 10-3

. ) -

~ 
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The oral and dermal contact exposure routes assume a child and an adult are onsite consuming 
soil for 350 days for six and 24 years, respectively. As the site is currently an operating industrial 
facility, the likelihood of this exposure route is very low. 

Additionally, the estimated risks due to exposure to arsenic in the soil matrix via the oral and 
dermal contact routes and to exposure to PCE in soil vapor via the inhalation exposure route are 
within USEPA's "safe and protective of public health" risk range of 1 x 10·4 to 1 x 10·6 (Federal 
Register 56(20):3535, 1991). 

Risks were estimated via the inhalation route of exposure to volatile organic compounds (VOCs) 
detected in the soil vapor underlying the site using the DTSC-HERD modified Johnson & 
Ettinger soil gas screen model which assumes: (1) a theoretical building is placed onsite, (2) uo 
transformation, i.e., degradation processes occur, (3) the areal extent of contamination is greater 
than the building floor in contact with the soil, (4) the soil gas is at a steady state condition, (5) 
the VOCs assessed are homogenously distributed and (6) all vapors originating below the 
building will enter the building. 

The area with the greatest detected concentration of vinyl chloride in soil gas, 210 micrograms 
per liter (1-lg/L), is located exterior to the existing plating shop building approximately 2-feet 
beneath a concrete pad that is 3-feet below ground surface (bgs). 

Remediation of the area with the greatest detected concentration of vinyl chloride in soil gas, 210 
11giL, and subsequent recalculation of risk estimates may be warranted. 
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1.0 INTRODUCTION 

HUMAN HEALTH RISK ASSESSMENT 
Associated Plating Company 

9636 Ann Street, Santa Fe Springs, California 

This report presents the results of a Human Health Risk Assessment (HRA) for Associated 
Plating Company located at 9636 Ann Street, Santa Fe Springs, California (the site). 

The purpose of this HRA was to evaluate the potential adverse health impacts due to exposure to 
concentrations of constituents detected in the soil matrix, soil vapor and groundwater underlying 
the site. If a constituent was detected one time in the media sampled, it was retained and 
quantitatively assessed in this HRA. This HRA assessed the potential risk and hazard 
attributable to exposure to 15 carcinogenic constituents and 39 noncarcinogenic constituents 
which are listed in the Carcinogens and Noncarcinogens table. 

This HRA followed the guidance in the Department of Toxic Substances Control (DTSC) 
Preliminary Endangerment Assessment (PEA) guidance manual (DTSC, 1999), the U.S. 
Environmental Protection Agency Risk Assessment Guidance for Superfund volume 1, Human 
Health Evaluation Manual (RAGs) (L'SEPA, 2004), the Massachusetts Department of 
Environmental Protection (MADEP) Characterizing Risks posed by Petroleum Contaminated 
Sites manual (MADEP, June, 2001), the DTSC Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air (DTSC, February 7, 2005), the DTSC Human and 
Ecological Risk Division (HERD)-approved Johnson & Ettinger soil gas screen, version 2.0 
model (January 21, 2005), the DTSC-HERD-approved Johnson & Ettinger groundwater screen, 
version 3.0 model (January 21, 2005) and the DTSC LeadSpread 7 Model. 

As the USEP A and the State of California Office of Environmental Health Hazard Assessment 
(OEHHA) have not published toxicity values, i.e., Reference Doses (Rills), for total petroleum 
hydrocarbons (TPH) the guidance in the Massachusetts Department of Environmental Protection 
approach to characterizing risks posed by petroleum contaminated sites was used to obtain a 
surrogate RfD for the speciated carbon chains C6-C10, Cl0-C18 and C18-C40 (MADEP, 2001). 
The potential adverse health impacts due to exposure to the speciated carbon chains C6-CIO, 
Cl0-C!8 and C!8-C40 in onsite soils were then assessed by following the appropriate equations 
in DTSC's PEA manual. 

The Johnson and Ettinger Model (soil gas screen version 2.0; April, 2003) modified by DTSC­
HERD to include the OEHHA unit risk factors (URFs) and reference concentrations (RfCs) was 
used to evaluate the potential adverse health impacts due to inhalation of the detected 
constituents in soil vapor underlying the site based on the assumptions: (I) the receptors are 
inside a theoretical onsite building underneath of which these volatile organic compounds 
(VOCs) are only diffusing upwards and (2) the receptors are exposed to these constituents for 
250 days per year for 25 years. 

The Johnson and Ettinger Model (groundwater screen version 3.0; April, 2003) modified by 
DTSC-HERD to include the OEHHA URFs and RfCs was used to evaluate the potential adverse 
health impacts due to inhalation of the detected constituents in groundwater underlying the site 
based on the assumptions: (I) the receptors are inside a theoretical onsite building underneath of 
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which these VOCs are only diffusing upwards and (2) the receptors are exposed to these 
constituents for 250 days per year for 25 years. 

DTSC's LeadSpread 7.0 Model was used to evaluate the potential health impacts due to exposure 
to lead in onsite soils via the ingestion and inhalation exposure routes. The LeadSpread Model 
estimates the blood lead levels, expressed as micrograms per deciliter (flg/dl), in the blood of 
adults and children potentially exposed to the residual concentrations of lead. The Model 
assumes these receptors will be exposed to the residual concentrations of lead in the air, through 
the ingestion of soil and particulates, in water and in home-grown produce, overly conservative, 
i.e., health protective assumptions. The LeadSpread Model does not account for the depth at 
which the concentration of lead was detected in site soils. 

3 The data collected from previous investigations conducted by URS Corporation (URS) in 2001 
and 2002, Komex H20 Science (Komex) in 2004 and WorleyParsons Komex in 2006 was used 
in the risk assessment. 
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HUMAN HEALTH RISK ASSESSMENT 
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9636 Ann Street, Santa Fe Springs, California 

2.0 SUMMARY OF FIELD ACTIVITIES 

Site Description 

The site currently operates as the Associated Plating Company (APC), a plating shop for small 
metallic components. 

The site consists of an approximately 17,000 square foot (sq. ft.) concrete tilt-up building 
situated on approximately 1.25 acres. The plating facility specializes in the use of fused tin and 
tin/lead alloys using electro- and electroless plating. Nickel and copper are the most commonly 
used metals. Precious metal plating is also performed using silver, gold, tin, zinc and aluminum. 
Several plating lines with associated dip tanks are located within the facility. APC handles 
hazardous waste in two units authorized by the DTSC on August 4, 1993 under Permit By Rule 
(Komex, 2005). 

The site can be divided into six areas, described below: 

• Administrative offices 
• Shipping, receiving and inspection 
• Main plating facility includes lines 1 through 5, a maintenance room and maintenance 

stockroom 
• Exterior storage includes the former tetrachloroethene (PCE) aboveground storage tank 

(AST), empty drum storage and chemical storage 
• Wastewater treatment includes the location of the former vapor degreaser, holding tanks, 

clarifiers, filter press, batch neutralization tanks, sludge dryer, cyanide destruction unit, 
stripping department and ion exchange units 

• Employee parking and vacant land 

Site Background 

Previous investigations have been conducted by different environmental consultants and DTSC 
since 1994. These investigations are summarized in the Facilities Investigation Report, 
Associated Plating Company, Santa Fe Springs, California, prepared by Komex, dated May 9, 
2005. 

Data from the investigations conducted by URSin 2001 and 2002, Komex in 2004 and 7 
W orleyParsons Komex in 2006 was used in this risk assessment. 
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HUMAN HEALTH RISK ASSESSMENT 
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3.0 IDENTIFYING CHEMICALS OF CONCERN 

Typically only the most toxic, persistent and prevalent chemicals detected at the site are 
quantitatively evaluated in a risk assessment. The risk assessment therefore can focus on those 
chemicals that are expected to account for the majority of the estimated health impacts at any 
given site. These identified chemicals are referred to as chemicals of concern (COCs)._COCs ca~5 
be identified based on cnteria such as frequency of detection, comparison withjllick:gfflund, 
toxicity or whether a chemical can be considered a common liilioratory contaminant (USEPA 

DTSC indicated that if a constituent was detected one time within the media sampled it should be 
retained and quantitatively assessed within the risk assessment (DTSC, 2006). Therefore, all 
constituents detected in the soil matrix, in soil gas and groundwater in the previous investi ations 
were retained and quantitatively assessed usmg the appropnate exposure pat way. 

A conceptual site model was developed to identify the potential complete exposure pathways by 
which constituents detected in soil, and soil vapor and groundwater underlying the site could 
impact human health (Figure 1). 

The conceptual site model identifies potential sources, environmental release mechanisms, 
potential migration pathways, potential exposure pathways, potential exposure routes and 
potential human receptors onsite. 

The conceptual site model identified the following potential complete exposure pathways: 

• Current/future onsite indoor worker 
- inhalation of volatiles in soil and/or groundwater that have migrated to indoor air 

• Current/future onsite outdoor worker 
- ingestion and dermal contact with surface soil 
- inhalation of volatiles/dust from soil in outdoor air 

• Future construction worker 
- ingestion/dermal contact with surface and subsurface soil 
- inhalation of volatiles/dust from soil in excavation air 

• Hypothetical future onsite resident 
- ingestion/dermal contact with surface soil 
- inhalation of volatiles in soil and/or groundwater that have migrated to indoor air 

Consumption of fruit or vegetables grown in soil is not considered to be a complete potential 
exposure pathway under current or future site conditions. Under current conditions the site is an 
operating plating shop. Consumption of garden crops is not considered a complete potential 
exposure pathway in the future because more than likely the surficial soil would be removed and 
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replaced from the site during demolition activities to meet compaction standards for a residential 
building. Any impacted soil remaining onsite will generally be below the root-zone of backyard 
garden fruit and vegetables. 

Potential direct exposures (ingestion and dermal contact) to groundwater are not complete 
pathways due to the fact that drinking water is provided by a remote municipal water supply and 
the depth to groundwater underlying the site is at least 34-feet bgs, so there is little chance of 
incidental exposure. (?is~ge of groundwater to _surface water also is not considered to be a 
complete migration athwa since there are no surface water bodies that are recharged by , 
artesian ow or groundwater seepage in the vicinity of the site. 

<The potential for chemicals in soil to leach to underlying groundwater used as a drinking wate?J 
[.source is considered very low as the Silverado aquifer is at least 210-feet bgs (Komex, 2005). -~ 

There is very limited ecological habitat at and near the site. Wetlands were not observed onsite 
or at adjacent sites. Also no pits, ponds or lagoons were observed onsite. There are no natural or 
undisturbed areas onsite. The only vegetated area is used as employee parking and storage of 
discarded equipment. Based on the lack of viable ecological habitat at and near the site, there are 
no complete ecological pathways onsite. 

A total of 54 chemicals of concern were quantitatively assessed in the risk assessment. 
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HUMAN HEALTH RISK ASSESSMENT 
Associated Plating Company 

9636 Ann Street, Santa Fe Springs, California 

4.0 TOXICITY ASSESSMENT 

Toxicity values are combined with exposure factors to estimate noncancer adverse health effects 
and cancer risks. Toxicity values include reference doses (RIDs), reference concentrations 
(RfCs), unit risk factors (URFs) and slope factors (SFs) that are used to evaluate noncancer 
adverse health effects and cancer risks. USEPA (1989) has developed the following hierarchical 
toxicity identification protocol: 

• Integrated Risk Information System (IRIS, US EPA l999b) 
• Health Effects Assessment Summary Tables (HEAST, USEPA l997b) 
• National Center for Environmental Assessment (NCEA) 

The State of California Office of Environmental Health Hazard Assessment (OEHHA) has 
developed their own URFs SFs, RfCs and RIDs. OEHHA's values are preferentially used instead 
ofUSEPA's when available. 

Of the 54 chemicals of concern quantitatively assessed in the risk assessment, 15 were assessed 
as carcinogens and 39 were assessed as noncarcinogens. If a constituent, such as arsenic, had - .. both a slope factor and a reference dose it was assessed both as a carcinogen and as a 
~ogen. J · ' ' ----
The slope factors for l, 1 ,2,2-tetrachloroethane, 1,1-dichloroethane, 1, 1-dichloroethylene, 
benzene, bromodichloromethane, chloroform, naphthalene, PCB, TCE, vinyl chloride and 
arsenic, beryllium, cadmium, hexavalent chromium and nickel were obtained from OEHHA 
(Appendix A). 

The reference doses for 1 ,1-dichloroethylene, ethylbenzene, isopropylbenzene, naphthalene, 
trans-! ,2-dichloroethene, toluene, antimony, barium, trivalent chromium, cyanide, mercury, 
molybdenum, selenium, silver, thallium, zinc and the reference dose for the oral route of 
exposure for arsenic were obtained from USEPA, IRIS. 

The reference doses for 1,2,4-trimethylbenzene, 1 ,3,5-trimethylbenzene, cis-1 ,2-dichloroethylene 
and cobalt are from USEPA, PPRTV. The reference dose for copper is from USEPA, HEAST. 
The reference doses for sec-butylbenzene, n-butylbenzene, tert-butylbenzene and vanadium are 
from USEPA, NCEA. The reference doses for C6-C10, C10-C18 and C18-C40 are from 
MADEP. 

Lead was assessed using DTSC' s Lead Spread 7 Model. Volatile organic compounds detected in 
soil vapor and groundwater underlying the site were assessed using the DTSC-HERD modified 
Johnson & Ettinger models that contain the unit risk factors and reference concentrations from 
OEHHA. 

The exposure point concentrations, the slope factors and reference doses for the 43 constituents 
detected in the soil matrix and quantitatively assessed are presented in the Exposure Point 
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Concentrations, Slope Factors (SFs) and Reference Doses (RfDs) table. 

The exposure point concentrations, unit risk factors and reference concentrations for the 19 
volatile organic compounds detected in soil vapor and groundwater underlying the site are 
presented in the DTSC-HERD modified Johnson & Ettinger model outputs (Appendices B and 
C). 

4.1 Types of Toxicity Values 

USEP A recognizes that fundamental differences exist between noncarcinogenic and carcinogenic 
effects of chemicals. As a result of these differences, the evaluation of potential human health 
effects associated with noncarcinogenic and carcinogenic chemicals is conducted separately. As 
summarized in IRIS (USEPA, 1999b) and HEAST (USEPA, 1997b), USEPA has developed 
reference doses to evaluate noncancer effects and slope factors to evaluate carcinogenic effects. If 
a chemical is considered to cause both noncancer health effects and cancer risks, both reference 
doses and slope factors may be listed for the chemical. Other chemicals may have only reference 
doses or slope factors developed, depending on the observed toxic effects. 

4.1.1 Reference Doses 

Noncancer health effects are evaluated using a reference dose, which is expressed in units of 
milligrams per kilogram body weight per day (mg/kg-day). A reference dose represents a 
USEPA-developed, estimated daily exposure level (dose) to which humans may be exposed for a 
portion of their lifetime (in the case of subchronic reference doses) or for their entire lifetime (in 
the case of chronic reference doses), without expectation of adverse health effects. USEPA 
assumes the existence of a threshold concentration for noncancer effects. Below this 
concentration toxic effects are not expected to occur (USEPA, 1989). 

Reference doses are often based on animal laboratory studies, from which data are then 
extrapolated to a chemical concentration considered "safe" for humans. The threshold of 
observed effects in test animals is divided by uncertainty factors (UFs) and possibly modifying 
factors (MFs). Separate UFs, each of which may be up to 10, are used to account for each of the 
following: 

• Protection of sensitive individuals within the receptor population. 
• Extrapolation of toxicity data from animals to humans. 
• Extrapolation of subchronic toxicity data to chronic exposure durations. 
• Extrapolation from a lowest-observed adverse effect level (LOAEL) to a no-observed 

adverse effect level (NOAEL) to assess toxicity. 

A modifying factor of one to 10 (generally no higher than 3) is typically used to account for other 
considerations such as the perceived adequacy of the scientific data. The uncertainty factor and 
the modifying factors for a given chemical are then multiplied together to provide a total 
uncertainty factor, which is then used to derive a chronic reference dose (cRfD). In order to 
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derive a reference dose protective of the most sensitive members of the human population, the 
uncertainty factor may range from one to 10,000. The higher the total uncertainty factor, the more 
uncertainty and degree of conservativeness there are in the resultant chronic reference dose. 

The chronic reference dose is the USEPA-established dose used to evaluate health effects 
associated with long-term (chronic) exposures of at least seven years (USEPA 1989). The 
subchronic reference dose (sRfD) is the dose used to evaluate health effects associated with 
exposures less than seven years (USEPA 1989). 

USEPA has developed route-specific reference doses for the oral and inhalation routes of 
exposure. However, USEPA has not developed reference doses to specifically evaluate possible 
impacts from dermal (skin) exposure. For this reason, oral reference doses are typically used to 
estimate possible noncancer health effects from dermal exposure consistent with USEPA (1989) 
guidance. 

4.1.2 Cancer Slope Factors 

USEP A has developed route-specific slope factors for chemicals that are known or potential 
human carcinogens. USEPA (1989) defines a slope factor as a plausible upper-bound estimate of 
the probability of a carcinogenic response in human populations per unit intake of a chemical 
(averaged over an expected lifetime of 70 years). Slope factors are used to estimate cancer risks 
and are expressed in units of risk per dose in mg/kg-day ([mg/kg-day]-1

). 

Most slope factors are based on a continuous exposure, linear non-threshold extrapolation model 
(generally the linear multistage model [LMS]) which is predicated on the assumption that any 
level of exposure to a carcinogen will result in some degree of carcinogenic risk, however minute 
(i.e., no threshold is assumed to exist). The extrapolation model derives a mathematical 
relationship between the generally high chemical doses and resulting effects measured in 
laboratory animals or epidemiological (human) studies, and applies that relationship to 
extrapolate effects for the generally lower doses that occur in the environment. 

This low-dose extrapolation is generally regarded as a very conservative (health protective) 
approach. The resulting slope factor typically represents at least the upper 95th percentile of the 
measured dose-response relationship. USEPA has developed slope factors for oral and inhalation 
exposure routes but not for the dermal route. Therefore, oral slope factors are typically used to 
evaluate potential effects from dermal exposure (USEPA, 1989). 
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5.0 EXPOSURE ASSESSMENT 

The exposure assessment provides a scientifically defensible basis for the identification of 
potentially exposed human receptors and the most likely ways they might be exposed to 
chemicals of concern at the site. As defined by USEPA (1989), the following four components 
are necessary for chemical exposure to occur: 

• A chemical source and a mechanism of chemical release to the environment 
• An environmental transport medium (e.g., soil) for the released chemical 
• A point of contact between the contaminated medium and the receptor (i.e., the 

exposure point) 
• An exposure route (e.g., ingesting chemically-impacted soil) at the exposure point 

All four of these elements must be present for an exposure pathway to be considered complete 
and for chemical exposure to occur (USEP A, 1989). 

This HRA evaluated the potential for the receptors to be exposed to the maximum detected 
concentrations or the upper confidence level (UCL), whichever value was less, pursuant to the 
ProUCL User's Guide (USEPA, 2004), of the chemicals of concern detected at least one time in 
the media onsite. Data collected from the top 10-feet of the soil matrix were used in the risk 
assessment. When the chemical of concern was not detected at a concentration greater than its 
reporting limit, one-half the reporting limit was used in the statistical calculations pursuant to the 
ProUCL User's Guide (USEPA, 2004). The ProUCL model output is included as Appendix D. 

5.1 Average and Reasonable Maximum Exposures 

Typically two types of exposure scenarios are evaluated in a risk assessment; an average 
exposure scenario, and a reasonable maximum exposure (RME) scenario. The average exposure 
scenario represents a more typical exposure, believed to be most likely to occur, while the 
reasonable maximum exposure scenario represents a plausible worst case situation - one that is 
not very likely to occur. USEPA guidance (1989) recommends evaluating a reasonable maximum 
exposure scenario. The reasonable maximum exposure scenario estimates the exposure a receptor 
might receive using highly conservative intake assumptions (e.g., 901

h or 95th percentile for most 
intake assumptions) and upper-bound estimates of chemical concentrations. It is assumed that by 
evaluating a reasonable maximum exposure scenario potential health risks to extremely sensitive 
individuals within a particular receptor population will be adequately addressed. As an added 
measure of conservatism, only a reasonable maximum exposure scenario was evaluated in this 

~ 
The DTSC PEA guidance contains formula that incorporates default values which were selected 
by DTSC to be health protective (please refer to pages 12-19 herein). This approach inherently 
assumes both an adult and child receptor will be assessed for each complete exposure route. 

June 23, 2006 11 Mearns Consulting LLC 



HUMAN HEALTH RISK ASSESSMENT 
Associated Plating Company 

9636 Ann Street, Santa Fe Springs, California 

6.0 RISK CHARACTERIZATION 

Equation 2.3 in DTSC's PEA guidance manual was used to evaluate the potential adverse health 
impacts due to the ingestion of and dermal contact with those constituents detected in the soil 
matrix. Equations 2.8 and 2.4 in DTSC's PEA guidance manual were used to evaluate the 
potential adverse health impacts due to the inhalation of non-VOCs, pursuant to DTSC' s PEA 
guidance (page 2-25; DTSC, 1999). 

The DTSC-HERD modified Johnson & Ettinger models for soil gas and groundwater were used 
to evaluate the potenti.al adverse impacts due to inhalation of VOCs detected in these media. 

Lead was assessed using the DTSC LeadSpread 7 Model. 

The risk characterization process incorporates data from the exposure and toxicity assessments. 
The exposure assessment information necessary to estimate risks and hazards includes the 
estimated chemical intakes, exposure modeling assumptions, and the exposure pathways 
assumed to contribute to the majority of exposure for each receptor over a given time period 
(USEPA, 1989a). This information is provided herein for every chemical to which the receptors 
may be exposed (pages 12-19, Figure 1, Tables 2-4, Appendices A-D). 

The method by which chemicals with carcinogenic and/or noncarcinogenic effects are evaluated 
to determine whether they pose a risk or an adverse impact to human health is discussed below, 
relative to the exposure pathways by which the receptors may be exposed to the exposure point 
concentrations of the chemicals of concern. 

6.1 Ingestion and Dermal Contact Pathways 

To provide an evaluation of chronic risk along the ingestion and dermal contact pathways the 
following equations (Equation 2.3) for risk and hazard were used consistent with PEA guidance 
(page 2-23, DTSC, 1999). 

Risksoi! = 

Hazardsoil = 

((SF0 XC,) X (1.57x10'6) + (SF0 XC,) X (1.87x10.5
) X ABS) 

((C,!RfD0 ) X (1.28x10.5
) + (C/RfD0 ) X (1.28x10.4

) X ABS) 

Where: 
SFo = oral cancer slope factor (mg/kg-day) -l 

C, = concentration in soil (mg/kg) 
RfDo = oral reference dose (mg/kg-day) 
ABS =absorption fraction (dimensionless) 
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These equations incorporate the following default exposure factors for estimating chronic risk or 
hazard via the ingestion and dermal contact pathways: 

Default Exposure Factors: Risk Assessment 

Exposure Duration- 24 years (adults), 6 years (children) 
Exposure Frequency (ingestion) - 350 days/year 
Exposure Frequency (dermal contact) - 100 days/year (adults) and 350 days/year 
(children) 
Body Weight- 70 kg (adults), 15 kg (children) 
Incidental Soil Ingestion Rate- 100 mg/day (adults) and 200 mg/day (children) 
Exposed Skin Area- 5,800 cm2 (adult) and 2,000 cm2 (children) 
Soil to Skin Adherence Factor- 1.00 mg/cm2 

Averaging Time - 70 years 

Default Exposure Factors: Hazard Assessment 

Exposure Duration- 6 years for children (birth to six years); 
Exposure Frequency (ingestion and dermal contact) - 350 days/year, 
Incidental Soil Ingestion Rate- 200 mg/day (children) 
Body Weight- 15 kg (children) 
Exposed Skin Area- 2,000 cm2 (children) 
Soil to Skin Adherence Factor - 1.00 mg/cm2 

Averaging Time - 6 years 

Chemical specific values for the absorption fractions (ABS) parameter were obtained from Table 
2 (page A-6, DTSC, 1999). The values used for the absorption fractions parameters are 
presented in the Estimated Risks and Hazards table. 

The default exposure factors provide a conservative estimate (i.e., a very health-protective 
estimate) of chronic risk and hazard to human health due to exposure to the chemicals of concern 
detected in the soil matrix via the ingestion and dermal contact routes of exposure. The 
calculated estimates of risk and hazard are provided in the Estimated Risks and Hazards table. 

6.2 Inhalation Pathway 

To provide an evaluation of chronic risk along the inhalation pathway the following equations 
(Equations 2.8 and 2.4) for estimating risk and hazard due to exposure to metals detected in the 
soil matrix were used consistent with PEA guidance (pages 2-24 and 2-30, DTSC, 1999). 

Equation 2.8 
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c.= concentration in air, mg/m3 

C, = concentration in soil, mg/kg 

Equation 2.4: 

Where: 

Riskair = SFi X Ca X 0.149 

Hazardair = (Ca/RfDi) x 0.639 

c.= concentration in air, mg/m3 

SFi = inhalation cancer slope factor (mg/kg-day) ·l 
RfDi = the inhalation reference dose, mg/kg -day 

The risk and hazard for the air pathway are based on either the exposure to volatile emissions for 
VOCs or the exposure to fugitive dust emissions for non-VOCs. The Office of Scientific Affairs 
defines a VOC as a chemical with a vapor pressure of 0.001 mm mercury or higher and a Henry's 
Law Constant of 1 x 1 o·5 or higher. Exposure to a chemical via the air pathway can be 
adequately performed using either volatilization or fugitive dust scenarios; it is not necessary to 
do both (DTSC, 1999). 

For this risk assessment exposure to the metals detected in the soil matrix via the air pathway 
was performed using the fugitive dust scenario. 

6.3 The DTSC HERD-modified Johnson and Ettinger Models 

Soil gas screen, version 2.0 (April, 2003) January 21, 2005 Model 

The exposure point concentrations (either the maximum detected concentration or the upper 
confidence level as statistically determined using ProUCL) of the VOCs detected at least one 
time in the vapor phase underlying the site were assessed by the DTSC-HERD-modified Johnson 
& Ettinger Model soil gas screen, version 2.0; April, 2003 (January 21, 2005). 

All values used for the parameters in the model were default values selected to be representative 
of the most conservative, i.e., health protective, conditions, except for the exposure duration and 
exposure frequency parameters which were modified to reflect an industrial land use. The 
exposure duration was changed from 30 years to 25 years and the exposure frequency was 
changed from 350 days per year to 250 days per year (5 days per week for 50 weeks per year), 
both indicative of a commercial setting and consistent with USEPA and Cal-EPA guidance 
(USEP A, 1989). 

Additionally, site specific soil type data was used in the model. Based on data previously 
collected by Komex, the soil type silty clay was used in the model. 
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The Johnson & Ettinger Model contains a database of VOCs listed by Chemical Abstract 
Services (CAS) number. A constituent must be contained within the database in the model in 
order to assess the potential health impacts of the constituent using the model, or chemical and 
toxicological information specific to the chemical can be added to the model's database. 

The Johnson & Ettinger Model estimates the potential adverse health impacts via inhalation due 
to the vertical migration of the constituents through the soil column into an onsite building. This 
estimation of the potential adverse health impacts is overly conservative, as the underlying 
assumption is that the constituents are entirely diffusing vertically. 

The Johnson & Ettinger Model was used to calculate incremental risks and hazards by the 
following equations imbedded within the model: 

Where: 

Where: 

Risk = URF x EF x ED x Cbuilding 
ATe x 365 days/year 

URF =unit risk factor f.lg/m3
; comparable to a SF 

EF = exposure frequency; indicative of commercial land use, consistent with 
USEPA and Cal-EPA guidance= 250 days/year 
ED = exposure duration; indicative of commercial land use, consistent with 
USEPA and Cal-EPA guidance= 25 years 
Cbuilding = vapor concentration in the building, milligrams per cubic meter (mg/m3

) 

per f.lg/kg soil; calculated by the model 
ATe= averaging time for carcinogens; default value= 70 

Hazard Quotient = EF x ED x 1/RfC x Chui!ding 
ATnc x 365 days/year 

RfC =Reference Concentration mg/m3
; comparable to a RID 

EF = exposure frequency; value indicative of commercial land use, consistent 
with USEPA and Cal-EPA guidance= 250 days/year 
ED = exposure duration; value indicative of commercial land use, consistent with 
USEPA and Cal-EPA guidance= 25 years 
Cbuilding = vapor concentration in the building, milligrams per cubic meter (mg/m3

) 

per f.lg/kg soil; calculated by the model 
ATnc = averaging time for noncarcinogens; default value= 30 

Groundwater screen, version 3.0 (April, 2003) January 21,2005 Model 

The exposure point concentrations (either the maximum detected concentration or the upper 
confidence level as statistically determined using ProUCL) of the VOCs detected at least one 
time in the groundwater underlying the site were assessed by the DTSC-HERD-modified 
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Johnson & Ettinger Model groundwater screen, version 3.0; April, 2003 (January 21, 2005). 

All values used for the parameters in the model were default values selected to be representative 
of the most conservative, i.e., health protective, conditions, except for the exposure duration and 
exposure frequency parameters which were modified to reflect an industrial land use. The 
exposure duration was changed from 30 years to 25 years and the exposure frequency was 
changed from 350 days per year to 250 days per year (5 days per week for 50 weeks per year), 
both indicative of a commercial setting and consistent with USEPA and Cal-EPA guidance 
(USEPA, 1989). 

Additionally, site specific soil type data was used in the model. Based on data previously 
collected by Komex, the soil type silty clay was used in the model. 

The Johnson & Ettinger Model contains a database of VOCs listed by CAS number. A 
constituent must be contained within the database in the model in order to assess the potential 
health impacts of the constituent using the model, or chemical and toxicological information 
specific to the chemical can be added to the model's database. 

The Johnson & Ettinger Model estimates the potential adverse health impacts via inhalation due 
to the vertical migration of the constituents through the soil column into an onsite building. This 
estimation of the potential adverse health impacts is overly conservative, as the underlying 
assumption is that the constituents are entirely diffusing vertically. 

The Johnson & Ettinger Model was used to calculate incremental risks and hazards by the 
following equations imbedded within the model: 

Where: 

Where: 

June 23, 2006 

Risk = URF x EF x ED x Cbuilding 
A Tc x 365 days/year 

URF =unit risk factor f.lg/m3
; comparable to a SF 

EF = exposure frequency; indicative of commercial land use, consistent with 
USEP A and Cal-EPA guidance= 250 days/year 
ED = exposure duration; indicative of commercial land use, consistent with 
USEPA and Cal-EPA guidance= 25 years 
Cbui!ding = vapor concentration in the building, milligrams per cubic meter (mg/m3

) 

per f.lg/kg soil; calculated by the model 
ATe= averaging time for carcinogens; default value= 70 

Hazard Quotient= EF x ED x 1/RfC x Cbuilding 
ATnc x 365 days/year 

RfC =Reference Concentration mg/m3
; comparable to a RID 

EF = exposure frequency; value indicative of commercial land use, consistent 
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with USEPA and Cal-EPA guidance= 250 days/year 
ED = exposure duration; value indicative of commercial land use, consistent with 
USEPA and Cal-EPA guidance= 25 years 
Cbuilding = vapor concentration in the building, milligrams per cubic meter (mg/m3

) 

per J.!glkg soil; calculated by the model 
AT nc = averaging time for noncarcinogens; default value = 30 

6.4 DTSC's LeadSpread 7.0 Model 

DTSC's LeadSpread 7.0 Model estimates the hazard due to exposure to lead in air, onsite 
soils/dust, water and homegrown produce for adults and children within the residential exposure 
scenario. Typically lead concentrations in air, water and home-grown produce are not measured 
onsite. Therefore the model extrapolates these concentrations from the measured concentrations 
of lead in onsite soils. 

The following information contained within the model are model-derived values that represent 
the percent contribution for each exposure scenario evaluated when the Student' s-t UCL of 11.1 
mg/kg is used as the exposure point concentration (Appendix D). The percent contributions of 
each exposure pathway will change as the exposure point concentrations change, because they 
are model-derived. 

Residential Exposure Scenario 

Adults: 
Soil Contact - 0% 
Soil Ingestion - I% 
Background Inhalation - 4% 
Site Inhalation - 0% 
Drinking Water Ingestion from an onsite source impacted by concentrations of 
lead detected in onsite soils- 74% 
Background Ingestion of Homegrown Produce- 21% 
Ingestion of Homegrown Produce planted in onsite soils impacted by 
concentrations of lead - 0% 

Children: 

June 23, 2006 

Soil Contact- 0% 
Soil Ingestion- 5% 
Background Inhalation- 2% 
Site Inhalation - 0% 
Drinking Water Ingestion from an onsite source impacted by concentrations of 
lead detected in onsite soils - 59% 
Background Ingestion of Homegrown Produce- 33% 
Ingestion of Homegrown Produce planted in onsite soils impacted by 
concentrations of lead- 0% 
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Occupational Exposure Scenario 

Adults: 
Soil Contact - 0% 
Soil Ingestion - 1% 
Background Inhalation - 3% 
Site Inhalation - 0% 
Drinking Water Ingestion from an onsite source impacted by concentrations of 
lead detected in onsite soils- 75% 
Background Ingestion of Homegrown Produce- 21% 
Ingestion of Homegrown Produce planted in onsite soils impacted by 
concentrations of lead - 0% 

Exposure Parameters 

The following information contained within the model are default values for the exposure 
parameters for both residential and occupational exposure scenarios. 

Adults: 
Days per Week- 7 (residential); 5 (occupational) 
Geometric Standard Deviation - 1.6 
Blood Lead Level of Concern - 10 micrograms per deciliter of blood (Jlg/dl) 
Skin Area- 5700 square centimeters (cm2

) (residential); 2900 cm2 (occupational) 
Soil Adherence - 70 micrograms per square centimeter (Jlgl cm2

) 

Dermal Uptake constant- 0.0001 flg/dl 
Soil ingestion - 50 milligrams per day (mg/day) 
Ingestion constant- 0.04 Jlg/dl 
Bioavailability - 0.44 
Breathing rate - 20 cubic meters per day (m3 /day) 
Inhalation constant - 0.08 Jlgldl 
Water ingestion - 1.4 liters per day (L/day) 
Food ingestion - 1.9 kilograms per day (kg/day) 
Lead in Store purchased produce- 3.1 micrograms per kilogram (Jlg/kg) 
Lead in Homegrown Produce- 9.9 11g/kg 

Children: 

June 23, 2006 

Days per Week - 7 
Geometric Standard Deviation - 1.6 
Blood Lead Level of Concern - 10 Jlg/dl 
Skin Area- 2900 cm2 

Soil Adherence - 200 Jlgl cm2 

Dermal Uptake constant- 0.0001 Jlg/dl 
Soil ingestion - 100 mg/day 
Ingestion constant- 0.16 Jlg/dl 
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Bioavailability - 0.44 
Breathing rate- 6.8 m3 /day 
Inhalation constant- 0.19 11g/dl 
Water ingestion - 0.4 L!day 
Food ingestion - 1.1 kg/day 
Lead in Store purchased produce- 3.1 !Jg/kg 
Lead in Homegrown Produce- 9.9 11g/kg 

Estimation of Hazards 

The percentile blood lead concentration is estimated by the model to provide an estimate of the 
percentage of a population of adults and children that would be expected to have blood lead 
levels that exceed the threshold value if they lived onsite and were exposed to site soils 7 days 
per week. 

DTSC's LeadSpread 7.0 Model results indicate that lead does not pose an unacceptable hazard to 
adults or children exposed to the exposure point concentration of lead in site soils, 11.1 mg/kg. 
These results are provided in the LeadSpread 7.0 Model Results tables. 

6.5 Noncancer Adverse Health Effects 

Noncarcinogenic effects or hazards are typically evaluated by comparing an exposure level over a 
specified time period (e.g., a lifetime or 25 years), with a reference dose based on a similar time 
period. 

Hazard quotient values less than 1 indicate that potential exposures to noncarcinogenic COCs are 
not expected to result in toxicity (USEPA, 1989). Summing the hazard quotient values to derive 
a hazard index (HI) provides an estimation of the total potential hazard due to a simultaneous 
exposure to all the noncarcinogenic COCs. However, summing hazard quotient values is not} ~ < appropriate when the chemicals of concer.n target different organs within the body (USEP A, · r 

( 1989; DTSC, 1999). Therefore, as the,qoncarcinogenic chemicals of concern quantitatively 
assessed in this risk as~essment target different organs within the body the estimated hazard 
quotients were not summed. 

6.6 Lifetime Excess Cancer Risk 

Slope factors are used to estimate the potential risk associated with exposure to individual COCs. 
The slope factor is multiplied by the chronic daily intake averaged over 70 years to estimate 
lifetime excess cancer risk. "Excess" or "incremental" cancer risk represents the probability of an 
individual developing cancer over a lifetime as a result of chemical exposure, over and above the 
baseline or "background" cancer risk in the general population. Cancer risks and noncancer 
health hazards estimated in the HRA are regarded as estimated or theoretical results developed 
on the basis of the toxicity factors, chemical fate and transport, exposure assumption, and other 
inputs previously described. Cancer risks do not represent actual cancer cases in actual people. 
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Rather, risks are calculated on the basis of an entirely hypothetical set of conditions. This 
assumed "exposure scenario" is developed to protect human health, and is based on standard 
USEPA and Cal-EPA methods and assumptions. 

USEPA characterizes theoretical excess lifetime cancer risks below one in one million (10'6 ) as 
not of concern and has stated that risks between 10·6 and one in 10,000 (1 o-4

) are "safe and 
protective of public health" (Federal Register 56(20):3535, 1991). Remedial action is not 
generally required by US EPA for sites with a theoretical lifetime excess risk of Jess than I o-4

• 

The more stringent target risk of 10·6 is typically applied to residential receptors. To provide 
perspective, a total theoretical lifetime excess cancer risk of one in 100,000 (10'5) is frequently 
accepted by Cal-EPA for worker receptors at California sites, and the target risk for chemicals 
evaluated under State Proposition 65 regulations is 10'5 (22CCR 12703). 

6.7 Multipathway Cancer Risk 

Based on regulatory guidelines, it is appropriate to combine risk estimates across exposure 
pathways for a given receptor. At the same time, exposure to multiple carcinogenic COCs is also 
typically considered to be additive. For exposures to multiple pathways and chemicals, the 
following equation was used to estimate total theoretical lifetime excess carcinogenic risks: 

Where: 
Total Risk 
m 
n 
CRi,p 

m n 

Total Risk = CRi,p 

= 
= 
= 
= 

p=l i=l 

Excess cancer risk from exposure to n chemicals via m pathways 
Number of exposure pathways 
Number of chemicals 
Potential cancer risk from exposure to chemical i via pathway p 

This equation was used to estimate the total potential cancer risks due to exposure to the 
carcinogenic COCs via the ingestion, dermal contact and inhalation routes of exposure. The 
estimated risks, total risk, estimated hazards and hazard index are presented in the Estimated 
Risks and Hazards table. 

6.8 Estimation of Risks and Hazards 

Fifteen chemicals of concern were assessed as carcinogens. Seven of these 15 carcinogenic 
COCs were detected in the soil matrix and were assessed via the ingestion and dermal contact 
exposure routes. Six metals were assessed via the inhalation exposure route. Four VOCs were 
detected in soil gas underlying the site and were therefore assessed via the inhalation exposure 
route. Seven VOCs were detected in groundwater underlying the site and were assessed via the 
inhalation exposure route. 
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Thirty-nine chemicals of concern were assessed as non-carcinogens. Thirty of these 39 
noncarcinogenic COCs were detected in the soil matrix and were assessed via the ingestion and 
dermal contact exposure routes. Two metals were assessed via the inhalation route of exposure. 
Eleven VOCs were detected in the soil gas underlying the site and therefore were assessed via the 
inhalation route of exposure. Nineteen VOCs were detected in the groundwater underlying the 
site and therefore were assessed via the inhalation exposure route. 

Estimated Risk Oral and Dermal Contact VOCs and non-VOCs - The estimated risk due to 
exposure to the .ui Cs detected in the soil matrix via the oral and dermal contact routes of 
exposure i 2.54 x I ·4. This estimated risk value exceeds the target risk of I x 10·5 and is 
attributable to arsefil9. However, this risk value is within USEPA's "safe and protective of 
public health" riskrange of 1 x 10·4 to 1 x 10·6 (Federal Register 56(20):3535, 1991). The oral 
and dermal contact exposure routes assume a child and an adult are onsite consuming soil for 350 
days for six and 24 years, respectively. As the site is currently an operating industrial facility, the 
likelihood of this exposure route is very low. 

Estimated Risk Inhalation non-VOCs - The estimated risk due to exposure to the six COCs 
detected in the soil matrix is 7.64 x 10·6. This risk value is less than the target risk of 1 x 10·5 

Estimated Risk Inhalation VOCs Soil gas - The esti at e to exposure to the four 
VOCs detected in soil vapor underlying the site is f.36 x 1 -J This estimated risk value 
exceeds the target risk of 1 x 10'5 and is attributable to iny chloride=:> 

Estimated Risk Inhalation VOCs Groundwater - The estimated risk due to exposure to the 
seven VOCs detected in groundwater underlying the site is 7.65 x 10'6. This risk value is less 
than the target risk of 1 X 10·5 . 

Hazard Quotients Oral and Dermal Contact - The estimated hazard quotients due to exposure 
to the 30 C tected in the s9i!::fruttr~ess than 1, the target hazard value, except for 
thallium. Thallium as a hazar~en~ Thallium was detected three times in 69 soil 
samples. Thallium is not used, liana!ed;lltored, nor is it a waste-byproduct of the processes 
performed onsite. More than likely the estimated hazard quotient of thallium reflects the 
conservative nature of risk assessments. 

Hazard Quotients Inhalation non-VOCs -The estimated hazard quotients due to exposure to the 
two metals detected in the soil matrix are less than 1, the target hazard value. 

Hazard Quotients Inhalation VOCs Soil gas - The estimated hazard quotients due to exposure 
to the II VOCs detected in soil gas underlying the site are less than 1, the target hazard value. 

Hazard Quotients Inhalation VOCs Groundwater - The estimated hazard quotients due to 
exposure to the 19 VOCs detected in groundwater underlying the site are less than 1, the target 
hazard value. 
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Summed Risk - The total risk, summed across all exposure pathways for all chemicals of 
concern, is 1.62 x 10'3, which exceeds the target risk value of 1 x 10·5 and is attributable to vinyl 
chloride detected in soil gas. 

These estimated risk and hazards values are presented in the Estimated Risks and Hazards table. 
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7.0 UNCERTAINTY ANALYSIS 

The uncertainty analysis characterizes the propagated uncertainty in health risk assessments. 
These uncertainties are driven by variability in: 

• The chemical data selection and assumptions used in the models with which 
concentrations at receptor locations were estimated. 

• The variability of receptor intake parameters. 
• The accuracy of toxicity values used to characterize exposure, hazards and cancer 

risks. 

Additionally, uncertainties are introduced in the. risk assessment when exposures to several 
substances across multiple pathways are summed. 

Quantifying uncertainty is an essential element of the risk assessment process. According to 
USEPA's Guidance on Risk Characterization for Risk Managers and Risk Assessors, point 
estimates of risk "do not fully convey the range of information considered and used in developing 
the assessment" (USEPA, 1992). The following components of the risk assessment process can 
introduce uncertainties: 

1. Data Collection and Evaluation 
2. Exposure Assessment 
3. Toxicity Assessment 
4. Risk Characterization 

Key uncertainties associated with these components are described below. 

7.1 Data Collection and Evaluation 

The techniques used for data sampling and analysis, and the methods used for identifying 
chemicals for evaluation in this risk assessment, may result in a number of uncertainties. These 
uncertainties are itemized below in the form of assumptions. 

• It was assumed that the nature and extent of chemical impacts on and near the site 
have been adequately characterized. If this assumption is not valid, then potential 
health impacts may be over- or underestimated. 

• Systematic or random errors in the chemical analyses may yield erroneous data. These 
types of errors may result in a slight over- or underestimation of risk. 

These types of errors may result in a slight over- or underestimation of risk. 
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A number of uncertainties are associated with the exposure assessment, including estimation of 
exposure point concentrations and assumptions used to estimate chemical intakes. Key 
uncertainties associated with these components of the HRA are summarized below. 

7.2.1 Exposure Pathways 

The exposure pathways evaluated in this HRA are expected to represent the primary pathways of 
exposure, based on the results of the chemical analyses, and the expected fate and transport of 
these chemicals in the environment. Minor or secondary pathways may also exist, but often 
cannot be identified or evaluated using the available data. The contribution of secondary 
pathways to the overall risk from the site is not likely to be significant. In addition, intake 
assumptions used herein are reflective of trends (usually for the most sensitive individual within 
an entire population), and as such are subject to intrinsic variability. In both cases, their presence 
introduces a level of uncertainty to this risk assessment process. 

The DTSC-HERD modified Johnson & Ettinger groundwater screen model did not include 
isopropyltoluene (cymene). Slope factors or reference doses for bromodichloromethane, 
isopropyltoluene and tert-butyl alcohol (TBA) were not available from either OEHHA or USEPA 
references. Therefore these three constituents that were detected at least one time in soil gas, 
groundwater or the soil matrix were not quantitatively evaluated in the risk assessment. The 
omission of three constituents from the risk assessment represents an under-estimation of risk, 
however, the underestimation more than likely is small given the relative universe of the 
constituents that were quantitatively assessed. 

7.3 Toxicity Assessment 

Toxicity information for many chemicals is often limited. Consequently, there are varying 
degrees of uncertainty with the calculated toxicity values. Sources of uncertainty associated with 
toxicity values include: 

• Using dose-response information from effects observed at high doses to predict the 
adverse health effects that may occur following exposure to the low levels expected 
from human contact with the agent in the environment. 

• Using dose-response information from short-term exposures to predict the effects of 
long-term exposures. 

• Using dose-response information from animal studies to predict effects in humans. 

• Using dose-response information from homogeneous animal populations or human 
populations to predict the effects likely to be observed in the general population 
consisting of individuals with a wide range of sensitivities. 
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To compensate for these uncertainties, USEPA typically applies a margin of safety when 
promulgating human toxicity values. Therefore, use of USEPA toxicity values likely results in an 
overestimation of potential hazard and risk. 

7.4 Risk Characterization 

The reasonable maximum exposure scenario risk characterization represents an over-estimation 
of risk. Site-specific information regarding soil properties, depth below ground at which the 
COCs were detected and attenuation factors were not used in the equations, The reasonable 
maximum exposure scenario estimated the risk to the receptors based on the maximum detected 
concentrations or the UCLs, whichever value was lower, for the 54 constituents quantitatively 
assessed in this risk assessment. 

7.5 Summary of Risk Assessment Uncertainties 

The analysis of the uncertainties associated with this HRA indicates that the estimated risks and 
hazards derived from the equations in the PEA Manual (DTSC, 1999), from DTSC's LeadSpread 
Model and from the DTSC-HERD modified soil gas and groundwater screening models for the 
reasonable maximum exposure scenario represent an over-estimation of risk. Although as 
outlined in the sections above, many factors can contribute to the over- or underestimation of 
risk, in general, a mixture of conservative and upper-bound input values were identified to 
estimate potential exposures. Compounding conservative and upper-bound input values in the 
risk assessment process are intended to lead to reasonable, maximum, health-conservative 
estimates. The actual impacts to human health are most likely less than those estimated in this 
HRA for the evaluated receptors and pathways. 
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Carcinogens and Noncarcinogens 

CARCINOGENS NON CARCINOGENS 

1,1 ,2,2-tetrachloroethane 1, 1-dichlororethane 
1, 1-dichloroethane 1, 1-dichloroethylene 
benzene I ,2,4-trimethy !benzene 
chloroform 1,3 ,5-trimethylbenzene 
MTBB sec-butyl benzene 
naphthalene n-butylbenzene 
tetrachloroethylene (PCB) cis-1 ,2-dichloroethene 
trichloroethylene (TCB) ethylbenzene 
vinyl chloride isopropylbenzene ( cumene) 
arsenic MTBB 
beryllium naphthalene 
cadmium n-propylbenzene 
hexavalent chromium tert-butylbenzene 
cobalt tetrachloroethylene (PCB) 
nickel toluene 

trans-! ,2-dichloroethene 
tric.hlll!oethy!ene (TCB) 
vinyl chloride / 
a-xylene 
lp-xylene 
m-xylene 
antimony and compounds 
arsenic 
barium and compounds 
cadmium 
chromium III 
cobalt 
copper and compounds 
lead 
mercury and compounds 
molybdenum 
selenium 
silver and compounds 
thallium and compounds 
vanadium (fume or dust) 
zinc 
C6-C10 
Cl0-C18 
Cl8-C40 
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Exposure Point Concentrations, Slope Factors (SFs) and Reference Doses (RIDs) 
ANALYTE EPC SFo SFi RfDo RfDi 

nickel 67.13 9.10E-Ol 
selenium 2.0054 5.00E-03 
silver and compounds 0.7619 5.00E-03 
thallium and compounds 6.5567 6.60E-05 
vanadium (fume or dust) 49.887 LOOE-03 
zinc 67.706 3.00E-Ol 
C6-C10 221.64 6.00E-02 
Cl0-Cl8 190.83 6.00E-Ol 
C!8-C40 539.17 6.00E+00 

Notes: 
EPC = Exposure Point Concentration; either the maximum detected concentration of the analyte in the soil matrix or the UCL, whichever 
value is less. UCL calculated using proUCL version 3.0. Units are expressed in mglkg 
SFo =Slope Factor, oral route of exposure 
SFi = Slope factor, inhalation route of exposure 
RfDo = Reference Dose, oral route of exposure 
RfDi = Reference Dose, inhalation route of exposure 
The SFs for I, I ,2,2-tetrachloroethane, I, 1-dichloroethane, I ,1-dichloroethylene, benzene, bromodichloromethane, chloroform, naphthalene, 
PCE, TCE, vinyl chloride and arsenic, beryllium, cadmium, hexavalent chromium and nickel are from OEHHA 
The RIDs for 1,1-dichloroethylene, ethylbenzene, isopropylbenzene, naphthalene, trans-1,2-dichloroethene, toluene, antimony, barinm, 
trivalent chromium, cyanide, mercury, molybdenum, selenium, silver, thallium, zinc and the RIDo for arsenic are from USEPA, lRIS 
The RIDs for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, cis-1,2-dichloroethene and cobalt are from USEPA, PPRTV 
The RID for copper is from USEP A, HEAST 
The RIDs for sec-butylbenzene, n-butylbenzene, n-propylbenzene, tert-butylbenzene and vanadium are from USEPA, NCEA 
The RIDs for C6-C10, C10-Cl8 and Cl8-C40 are from MADEP 
A RID for lead is not listed as lead was assessed using the DTSC LeadSpread (7) Model 
Blank cell indicates a SF or RID are not available for the analyte, except for lead (see above) 
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Estimated Risks and Hazards 

ANALYTE RISKo RISKi RISKi RISKi HAZARDo HAZARDi HAZARDi HAZARDi 
soil matrix soil gas groundwater soil matrix soil gas groundwater 

I, I ,2,2-tetrachloroethane 2.20E-08 
I, 1-dichloroethane 6.16E-10 3.00E-07 l.IOE-09 8.70E-04 3.30E-06 
1,1-dichloroethylene 6.78E-06 

1,2,4-trimethylbenzene 3.47E-04 2.10E-03 
1,3,5-trimethylbenzene l.27E-05 5.80E-04 
benzene S.OOE-09 2.80E-08 7.60E-05 
sec-butylbenzene 2.46E-04 3.40E-04 
brounodicbloromethane 
n-butylbenzene 1.68E-05 
cis-1 ,2-dichloroethene 3.88E-03 7.90E-OI 8.70E-05 
chloroform 3.00E-09 
cymene (isopropyltoluene) 
ethylbenzene 2.27E-04 6.10E-04 l.60E-05 
isopropylbenzene (cumene) l.36E-04 2.50E-02 

MTBE 2.40E-10 7.30E-07 
naphthalene l.IOE-07 7.43E-03 2.50E-03 
n-propylbenzene 5.37E-04 3.00E-04 
tert-butyl alcohol (TEA) 
tert-butylbenzene 8.3IE-06 5.90E-05 
tetrachloroethylene (PCB) 1.05E-05 5.10E-05 l.IOE-08 5.70E-OI 1.20E-04 
toluene 1.72E-05 2.80E-03 
trans-1 ,2-dichloroethene 2.78E-04 2.50E-02 7.10E-05 
trichloroethylene (TCE) 4.70E-08 7.20E-06 2.30E-09 1.40E-02 4.40E-06 
vinyl chloride 2.04E-07 1.30E-03 7.50E-06 3.90E-OI 2.30E-03 
o-xylene 8.50E-03 l.SOE-05 
p-xylene 6.70E-03 2.20E-04 
m-xylene 6.30E-03 2.00E-04 
antimony 2.58E-02 
arsenic 2.42E-04 1.07E-06 6.65E-Ol 
barium 3.26E-02 3.69E-02 
beryllium 3.90E-08 
cadmium 8.58E-07 1.59E-07 
chromium 3.08E-04 
hexavalent chromium 4.94E-06 
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Estimated Risks and Hazards 
ANALYTE RISKo RISKi RISKi RISKi HAZARDo HAZARDi HAZARDi HAZARDi 

soil matrix soil gas groundwater soil matrix soil gas groundwater 

cobalt 9.75E-07 9.40E-03 7.48E-02 
copper 2.12E-02 
lead 
mercury 3.20E-02 
molybdenum 2.82E-03 
nickel 4.55E-07 

selenium 5.65E-03 
silver 2.15E-03 
thallium 1.40E+00 
vanadium (fume or dust) 7.02E-01 
zmc 3.18E-03 
C6-C10 9.46E-02 
C10-Cl8 8.14E-03 
Cl8-C40 2.30E-03 

2.54E-04 7.64E-06 1.36E-03 7.65E-06 

SUM RISK 1.62E-03 
Notes: RISKo= Risk estlmated for the mgestlon and dermal routes of exposure usmg Equatton 2.3 (DTSC, 1999) 

RISKi =For metals, risk was estimated for the inhalation route of exposure using Equations 2.8 and 2.4 (DTSC, 1999) 
RISKi and HAZARDi =For VOCs, the inhalation route of exposure was caculated using the DTSC-HERD modified Johnson & Ettinger 
models for VOCs in soil gas and groundwater 
HAZARDo =Hazard estimated for the ingestion and dermal routes of exposure using Equation 2.3 (DTSC, 1999) 
HAZARDi =For metals, hazard estimated for the inhalation route of exposure using Equations 2.8 and 2.4 (DTSC, 1999) 
ABS = 0.10 for VOCs, 0.15 for naphthalene, 0.03 for Arsenic, 0.10 for Cyanide (free) and 0.01 for all other metals (Table 2, DTSC, 1999) 

The exposure point concentration (mglkg) was either the maximum detected concentration or the UCL, whichever value was less 
Those analytes that have RIDs and/or RfCs were evaluated as noncarcinogens, i.e., hazard was estimated. 
Those analytes that have SFs were evaluated as carcinogens, i.e., risk was estimated. 
Those analytes that have both SFs and RIDs were evaluated as carcinogens and noncarcinogens. 
Lead was assessed using DTSC's LeadSpread 7 Model. The Model results indicate that lead does not pose an adverse impact to human 
health; the 99th percentile estimate of blood lead is less than 10 micrograms/decaliters, the threshold. 
Blank cell indicates analyte was not detected in the medium, not assessed due to an incomplete exposure pathway, or either 

a carcinogen or noncarcinogen, only, not both 
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LEAD RISK ASSESSMENT SPREADSHEET 
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

JSER'S GUIDE to version 7 

INPUT OUTPUT 

I MEDIUM LEVEL I Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95 

lt,ead in Air (ug/m") 0.028 5oth 90th 95th 98th 99th (ug/g) (Ug/g) 

.ead in Soil/Dust (ug/g) 11.1 BLOOD Pb, ADULT 1.1 2.1 2.4 3.0 3.4 2417 3809 

jLead in Water (ug/1) 15 BLOOD Pb, CHILD 1.6 3.0 3.5 4.2 4.8 255 435 
1% Home-grown Produce BLOOD Pb, PICA CHILD 1.7 3.1 3.7 4.4 5.1 128 219 

ug/m") 1.5 BLOOD Pb, OCCUPATION 1 .1 2.0 2.4 2.9 3.3 3475 5464 

' EXPOSURE PARAMETERS PATHWAYS 

units adults childre n ADULTS Residential Occupational 

I Days per week days/wk 7 Pathway contribution Pathway contribution 

)ays per week, occupational 5 Pathway PEF ug/dl percent PEF ug/dl percent 

aeometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0% 

I Blood lead level of concern (ug/dl 10 Soil Ingestion 8.8E-4 0.01 1% 6.3E-4 0.01 1% 

Skin area, residential em' 5700 2900 Inhalation, bkgrnd 0.05 4% 0.03 3% 

13kin area occupational em2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0% 

I Soil adherence ug/em2 70 200 Water Ingestion 0.84 74% 0.84 75% 

)erma! uptake constant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.23 21% 0.23 21% 

JSoil ingestion mg/day 50 100 Food Ingestion I O.OE+O 0.00 0% 0% 

'?oil ingestion, pica mg/day 200 

pgestion constant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica 

I Bioavailability unitless 0.44 Pathway contribution Pathway contribution 
1 'Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent 

nhalation constant (ug/dl)/(ug/d 0.08 0.19 

Jwater ingestion I/ day 1.4 0.4 

Soil Contact 5.6E-5 0.00 0% 0.00 0% 

Soil Ingestion ?.OE-3 0.08 5% 1.4E-2 0.16 9% 

:ood ingestion kg/day 1.9 1 .1 Inhalation 2.0E-6 0.00 0% 0.00 0% 

cead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 2% 0.04 2% 

I Lead in home-grown produce ug/kg 5.0 Water Ingestion 0.96 59% 0.96 57% 

Food Ingestion, bkgrnd 0.54 33% 0.54 32% 

.Click here for REFERENCES Food Ingestion O.OE+O 0.00 0% 0.00 0% 
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Cancer Potency Information 

!'i OEHHA r My CA 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 
j1,1,2,~:tetrachloroethane 

OR 

CAS Number 

17~3~?-

Inhalation Unit Risk (~g/cubic meterr1 0.000058 
Inhalation Slope Factor (mg/kg-dayr 1 0.2 

Oral Slope Factor (mg/kg-dayr1 0.27 
US EPA Classification C: Possible human carcinogen 

!ARC Classification 3 
Comments"Expedited" cancer potency .. The No 

Significant Risk Levels based on these 
potency slopes are cited separately, 

ReferenceOEHHA. 2002 Technical SutJRort Document 
for Qescribing_AYilili'lbLe C_ilncecPotency 
Factors 

(c) 2003 State of California C9n9iiions.oL!JseLPriYa9Y 

,•lttp://www.oehha.ca.gov/risk/ChemicalDB/cancerpotency.asp?name=l %2Cl %2C2%2C2%2Dtetrachlor... 6/20/2006 
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Search Site Map 

Cancer Potency Information 

(o'. OEHHA r My CA 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 
11 , 1 ~[Jic,hi<J.ro.Elthane 
OR 

CAS Number 

j753±3. ,,,,,. 

Inhalation Unit Risk (~g/cubic meter)'1 0.0000016 

Inhalation Slope Factor (mg/kg·dayr1 0.0057 

Oral Slope Factor (mg/kg-dayrl 0.0057 
US EPA Classification C: Possible human carcinogen 

!ARC Classification 
Comments"Expedited" cancer potency .. The No 

Significant Risk Levels based on these 
potency slopes are cited separately, 

ReferenceOEHHA. 20Q2_I.echnical Support Document 
for QescrLbingAvilililbl e Cilm:.e.rPotencv 
Factors 
OEHHA. 19<:12. 

(c) 2003 State of California C9nditions9tJiseff'riv.EIPY' 

dttp://www .oehha.ca.gov/risk/Chemica!DB/cancerpotency .asp?name= 1 %2C 1 %2DDichloroethane&numb... 6/20/2006 
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Health Risk Categories and Cancer Risk 
Values for Chemicals with California Public 
Health Goals {PHGs) 

ii OEHHA (' My CA 

Toxicity Criteria Database: Chemicals with PHGs 

New Search: 
Chemical Name 
!1.1-Dichloroethylene 

OR 

CAS Number 
j75354 

Health Risk Category: chronic toxicity 
California PHG (mg/L): 0.01 

Cancer Risk@ PHG: 
California MCL (mg/L): 0.006 

Cancer Risk@ MCL: 
Comments: No cancer risk calculated for 

noncarclnogens.For noncarcinogens, an exact 
numerical public health risk cannot be 
calculated.The PHG for these chemicals is set 
at a level which is believed to be without 
significant public health risk to individuals 
exposed to that chemical over a lifetime. 

(c) 2003 State of California Conditions of Use/ Privacy 

dttp://www.oehha.ca.gov/risk/ChemicalDB/withPHG.asp?name=1 %2C1 %2DDichloroethylene&number... 6/20/2006 
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Water 

Office of Environmental Health Hazard Assessment 

Cancer Potency Information 

Toxicity Criteria Database: Caru:er Potency 

New Search: 
Chemical Name 

I ~e ll.z_e_n_e__ .. --
OR 

CAS Number 
171432 

Inhalation Unit Risk (~g/cubic meterr1 0.000029 

Inhalation Slope Factor (mg/kg-dayr1 0.1 

Oral Slope Factor (mg/kg-davr1 0.1 
USEPA Classification A: Human carcinogen 

!ARC Classification 1 

Page 1 of 1 

Search Site Map 

~- OEHHA I' My CA 

jl_tiil2:, .. 

Comments 
ReferenceQ~HH8,_2QQ2TechnicilLS!.!PPcrLQocumJOnt 

foLDescsibing Available Cancer Potency 
factors_ 

(c) 2003 State of California Conditions of UseLE'riY<lcY. 

dttp://www.oehha.ca.gov/risk/Chemica!DB/cancerpotency.asp?name=Benzene&numher=71432 6/20/2006 
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California Home 

OEHHA Home 

Air 

.About OEHHA 

Children's Health 

Ecotoxicology 

Education 

'Environmental 
Indicators 

· !'is.b 

Multimedia 

Pesticides 

·Proposition 65 

· PubticlnfQimJ!li!ln 

; Risk.Asse!tsm!U!t 

W'l!teJ" 

Cancer Potency Information 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 
[§rom~o<Jj_c~loromethane 

OR 

CAS Number 
j75274 

Inhalation Unit Risk (~g/cubic meterr1 0.000037 

Inhalation Slope Factor (mg/kg-dayr1 0.13 

Oral Slope Factor (mg/kg-davr1 0.13 
USEPA Classification B2 

!ARC Classification 
Comments 

Page 1 of 1 

@ OEHHA r My CA 

ReferenceUS EPA, IRIS; NTP, 1987 

(c) 2003 State of California Conditions of Use/ Privagy 

attp://www.oehha.ca.gov/risk/ChemicalDB/cancerpotency.asp?name=Bromodichloromethane&number=... 6/20/2006 
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California Home 

OEHHA Home 

Air 

About OEHHA 

Children's Health 

Ecotoxicology 

Education 

·Environmental 
Indicators 

'Fish 

Multimedia 

• Pesticides 

Proposition 65 

· !'uJ;~licinf!lrm<~li!ln 

. Risk .Asse!tsment 

.W!!tex 

Page 1 of 1 

Office of Environmental Health Hazard Assessment 

Cancer Potency Information 

(i' OEHHA I My CA 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 
I (;~loroform 
OR 

CAS Number 
167663 

Inhalation Unit Risk (~g/cubic meterr1 0.0000053 

Inhalation Slope Factor (mg/kg-dayr1 0.019 

Oral Slope Factor (mg/kg-dayr1 0.031 
USEPA Classification B2 

!ARC Classification 26: The agent is possibly carcinogenic to 
humans 

Comments 
ReferenceOEHHA. 2002 Te,~;.hni.r;ill_S.iJRRQrLOo~J,Jment 

for Describing Available Cancer Potency 
Fi'lctors 
California Department of Health Services 
fCDH,S.)_l~~J)-" Health Effects of Chloroform. 
Qfflce of .E.nvlmnment<!l He<'!JthH.<'!?<'!Id 
Asse.ssment,_ALrTol<imJogy<~nd i::PidemioJoav 
Section. Berkeley, CA 

(c) 2003 State of California CondJ1Jon§otWseLf'Iiv9cY 

attp://www.oehha.ca.gov/risk/Chemica!DB/cancerpotency.asp?name=Chloroform&number=67663 6/20/2006 
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California Home 
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About OEHHA 

Children's Health 

Ecotoxicology 

Education 

·Environmental 
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Fish 
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' Propositioo_l!l?. 

· Public.InJQxm_ati<ln 

, .Ris.k ... As.slil.s.smJ!mt 

Wl!tlilr 

Office of Environmental Health Hazard Assessment 

Cancer Potency Information 

Toxicity Criteria Database: Cancer Potency 

New Search: 

Chemical Name 

[t:Ja.phthalene ........ ~~·- ···-··· 

OR 

CAS Number 

191203 

Inhalation Unit Risk (IJg/cubic meterr1 0.000034 

Inhalation Slope Factor (mg/kg·dayr1 0.12 

Oral Slope Factor (mg/kg-dayr1 

USEPA Classification 

Page 1 of 1 

Search Site Map 

(i OEHHA r' My CA 

''''''' i 

!ARC Classification 2B: The agent is possibly carcinogenic to 
humans 

Comments 
Referencet\lL'Im;icHot Sgots: Adoption of a Unit Risk 

Value for Naphthalene 

(c) 2003 State of California Co_oqjjjons of Use/ Privaqy 

attp://www.oehha.ca.gov/risk/ChemicalDB/cancerpotency.asp?name=Naphthalene&number=91203 6/20/2006 



TCDB: Cancer Potency 

'OEHHA Home 

Air 

About OEHHA 

Children's Health 

Ecotoxicoloqy 

·Education 

·Environmental 
Indicators 

Fish 

Multimedia 

Pesticides 

Proposition 65 

'!'_!!J:l1Jc.l!lf!1rmati!111 

. RI!!k_A_!i!!!!,~,!lment 

.W.aJer 

Office of Environmental Health Hazard Assessment 

Cancer Potency Information 

Toxicity Criteria Database: C<mcer Potency 

New Search: 
Chemical Name 
!Tetrachloroet~)'len(l_~--­
OR 

CAS Number 

[ 12718<1, - . .! 

Inhalation Unit Risk (~g/cubic meterr1 0.0000059 

Inhalation Slope Factor (mg/kg-dayr1 0.021 

Oral Slope Factor (mg/kg-dayr1 0.54 
USEPA Classification 

Page 1 of I 

Search Site Map 

(i'. OEHHA ! My CA 

!ARC Classification 28: The agent is possibly carcinogenic to 
humans 

CommentsA change was made on 9/13/02, see .bJ.~J.or\! 
]Qg for an explanation. Number based on 
calculation from PHG 

ReferenceQEHHA,.2QQ2.Techn!ci'lL~UP.PortQo,ument 
for Describing Available Cancer Potenc\! 
Factors 

Public Health Goal for Tetrachloroethylene in 
DrJ.nkJ.ng 'N<Jter, Aug. 2o.o1 

(c) 2003 State of California .Qg_o_g.lU9ns __ R.tl.ls_ei.PiiV£cY 

11ttp :/ /www. oehha.ca. gov /risk/ChemicalD B/ cancerpotency .asp ?name= Tetrachl oroethy lene&number= 12 7... 6/20/2006 



TCDB: Cancer Potency 

California Nome 

OEHHA Home 

Air 

About OEHHA 

Children's Health 

Ecotoxicology 

Education 

Environmental 
. Indicators 

Fish 

Multimedia 

Pesticides 

·Proposition 65 

, J>uJ>Ji.~_IJJl9Imali9n 

, Ri.l>.k.A.s.!lel!il'_mel)! 

W:.a .. t.er 

Page 1of 1 

Search Site Map 

Cancer Potency Information 

<i· OFHHA r My CA 

Toxicity Criteria Database: C<mcer Potency 

New Search: 
Chemical Name 
[:rric;hloroethylene . 

OR 

CAS Number 
'179016 ' 

~ "'"'~ -·~·~~·~~~··~··· ~ ·' 

Inhalation Unit Risk (~g/cubic meterr1 0.000002 

Inhalation Slope Factor (mg/kg-dayr1 0.007 

Oral Slope Factor (mg/kg-dayr1 0.013 
US EPA Classification 

!ARC Classification 2A: The agent is probably carcinogenic to 
humans 

CommentsA change was made on 9/24/03, see history 
]Qg for an explanation. 

ReferenceOEHHA, 2002 Technical Support Doc.w_!Derl!: 
fQr Qe;;crLllingAYi'liL<ll:>le c_ancerf'Qtem;y 
Factors 
OEHHA. 1999 Public Health Goal for 
IricbJgmetbYLeneJnorinklogWater 

(c) 2003 State of California Conditions of Use/ Privacy 

dttp :/ /www. oehha.ca. gov /risk/Chemica!D B/cancerpotency. asp ?name=Trichloroethy lene&number= 790 16 6/20/2006 



TCDB: Cancer Potency 

California Home 

OEHHA Home 

.About OEHHA 

Children's Health 

Ecotoxicology 

Education 

Environmental 
~.ndj~;!l_toro; 

fish 

Multimedia 

Pesticides 

Proposition 65 

· l'!!!liJcJnf!lrmali!ln 

1 _g_i_$l<_A§_§_~§.!!Jn~m.t 

WaJ:_E!I 

. Office of Environmental Health Hazard Assessment 

Cancer Potency Information 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 

OR 

CAS Number 

175014_~·· 

Inhalation Unit Risk (!Jg/cubic meterr1 0.000078 
Inhalation Slope Factor (mg/kg-dayr1 0.27 

Oral Slope Factor (mg/kg-dayr1 0.27 
USEPA Classification -

!ARC Classification 1 
Comments 

Page 1 of 1 

Search Site Map 

(o' OEHHA r My CA 

ReferenceQEHHA, 20Q2.Ie~bnicaL5upportOo.G\Jmeot 
for Describing Available (,;_ancer Potency 
E<~~ctors 

(c) 2003 State of California QQnditiQns of Use/ Privacy 

<lttp://www.oehha.ca.gov/risk/Chemica!DB/cancerpotency.asp?name=Vinyl+chloride&number=75014 6/20/2006 



TCDB: Cancer Risks for Chemicals with PHGs Page I of I 

Database Home 

·QEHHA Home 

.Air 

About OEHHA 

Children's Health 

Ecotoxicology 

Education 

Environmental 
Indicators 

Fislt 

Multimedia 

·Pesticides 

· p_rg_gositiQn 65 

, PYb.li_c_lniormatiQI1_ 

Ri.s.k .. As.s.e.!'.sm.enl 

W:.ale.r 

Health Risk Categories and Cancer Risk 
Values for Chemicals with California Public 
Health Goals (PHGs) 

(eC OEHHA r: My CA 

Toxicity Criteria Database: Chemicals with PHGs 

New Search: 
Chemical Name 
jANTIMONY 

OR 

CAS Number 
17440360 

Health Risk Category: chronic toxicity 
California PHG (mg/L): 0.02 

Cancer Risk@ PHG: 
California MCL (mg/L): 0.006 

Cancer Risk @ MCL: 
Comments: No cancer risk calculated for 

noncarcinogens.For noncarcinogens, an exact 
numerical public health risk cannot be 
calculated.The PHG for these chemicals is set 
at a level which is believed to be without 
significant public health risk to individuals 
exposed to that chemical over a lifetime. 

(c) 2003 State of California Conditions of Use/ Privacy 

Ittp://www.oehha.ca.gov/risk/ChemicalDB/withPHG.asp?name=ANTIMONY &number=7440360 6/2112006 



TCDB: Cancer Potency 

California Home 

OEHHA Home 

.Air 

About OEHHA 

Children's Health 

Ecotoxicology 

Education 

Environmental 
Indt~;;Lt.Prs 

Fish 

Multimedi.;!_ 

PJ1!J;.ti ci d el! 

'J'rof!OSitionj!§ 

, !'RbJ_Lc_Inf.!!rmati_Q!1 

Ri:o;_I!:_As~eJ>sment 

W<!.ter 

Cancer Potency Information 

Toxicity Criteria Database: Cancer Potency 

New Search: 

Chemical Name 
!Arsenic 

OR 

CAS Number 

j7440~8? 

Inhalation Unit Risk (!Jg/cubic meterr1 0.0033 
Inhalation Slope Factor (mg/kg-dayr1 12 

Oral Slope Factor (mg/kg-dayr1 9.45 
USEPA Classification A: Human carcinogen 

!ARC Classification 1 

Page 1 of 1 

(i OEHHA (' My CA 

Comments 
ReferenceQ_EHJ::II'v20Q2_Ie_c_b_ole<lL_S_upporLPocument 

for Describing_8Yi3ilable Cancer Potency 
Factors 
OEHHA, 2QQ4 Public 1-!~aJth_Go<lJforAcsenic 
.in Drinking Water 

(c) 2003 State of California con<li!Jon§oLU_sflLf'riYilcY 

lttp://www.oehha.ca.gov/tisk/Chemica!DB/cancerpotency.asp?name=Arsenic&number=7440382 6/2112006 



TCDB: Cancer Risks for Chemicals with PHGs Page I of 1 

California Home 

OEHHA Home 

. About OEHHA 

Children's Health 

Ecotoxicology 

Education 

'Environmental 
Indicators 

Fish 

Multimedia 

' Pesticides 

Proposition 65 

• P!!blicJnf!lrmali!ln 

R~_k_Asse_~$1TI.~J:tt 

Water 

Health Risk Categories and Cancer Risk 
Values for Chemicals with California Public 
Health Goals (PHGs) 

(0 OEHHA r My CA 

Toxicity Criteria Database: Chemicals with PHGs 

New Search: 

Chemical Name 
!Barium 

OR 

CAS Number 

17440393 

Health Risk Category: noncarcinogen (hypertension) 
California PHG (mg/L): 2 

Cancer Risk@ PHG: 
California MCL (mg/L): 1 

Cancer Risk@ MCL: 
Comments: No cancer risk calculated for 

noncarcinogens.For noncarcinogens, an exact 
numerical public health risk cannot be 
calculated.The PHG for these chemicals is set 
at a level which is believed to be without 
significant public health risk to individuals 
exposed to that chemical over a lifetime. 

(c) 2003 State of California Conditions of Use/Privac)! 

"lttp://www.oehha.ca.gov/risk/Chemica!DB/withPHG.asp?name=Barium&number=7440393 6/21/2006 



TCDB: Cancer Potency 

California Home 

OEHHA Home 

Air 

, About OEHHA 

.Children's Health 

Ec:otoxicologv 

Education 

Environmental 
!m:l ica.!;llrl! 

!'ish 

Multime!lia 

, F_esttcides 

· Progosition 6~ 

, l'ublicJnfl1rmatil1n 

, .Rl~.k .... A§ __ ~g§_~J!lg_o.t. 

ll\lit_teJ: 

Cancer Potency Information 

'Toxicity Criteria Database: C<uu:::er Potency 

New Search: 
Chemical Name 
! Berylliurl1 

OR 

CAS Number 

17_4.:49417 

Inhalation Unit Risk (~g/cubic meterr1 0.0024 
Inhalation Slope Factor (mg/kg-dayr1 8.4 

Oral Slope Factor (mg/kg-dayr1 

USEPA Classification 
!ARC Classification 

Page 1 of 1 

Co' OEHHA C' My CA 

ii.'. ..• 

Comments 
ReferenceOEI::tHA,.20Q2IecJmicaLsuppmLDQmment 

for Descril2ing.t\'l<JJ!able Cancer.PQtency 
Factors 

(c) 2003 State of California Conditions of Use/ Privacy 

~lttp://www .oehha.ca.gov /risk/Chemica!DB/cancerpotency .asp ?name=Bery llium&number=7 440417 6/21/2006 



TCDB: Cancer Potency 

California Home 

OEHHA Home 

Air 

. About OEHHA 

Children's Health 

Ecotoxicology 

Education 

· Environmental 
Indicators 

fish 

_M_!!ltlmedia 

.Pesticide!> 

· Proposition 6:1: 

, Public InformllH<m 

, IU~k.A~s_g_~~m~.n.t 

Water 

Page 1 of 1 

Search Site Map 

Cancer Potency Information 

li' OEHHA r' My CA 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 

OR 

CAS Number 
ff44Q439 

Inhalation Unit Risk (1-Jg/cubic meterr1 0.0042 

Inhalation Slope Factor (mg/kg-dayr1 15 

Oral Slope Factor (mg/kg-dayr1 0.38 
USEPA Classification Bl 

!ARC Classification 2A: The agent is probably carcinogenic to 
humans 

Comments 
ReferenceOEHHA. 2002 Technical SURQQrt.D_o_mrn_ent 

for Describing_A\19J@J;JJ§__c_qn~erJ"otency 
F<Jctors 
OEH HA. 1999__EJ,J_Qlic_Hea IJ;hGO.ilLfor 
Cadmium in Drinking Water 

(c) 2003 State of California condJ!ions_oLlJse/Priv<;~_cy 

ilttp://www.oehha.ca.gov/risk/Chemica!DB/cancerpotency.asp?name=Cadmium&number=7440439 6/21/2006 



TCDB: Cancer Potency 

California Home 

OEHHA Home 

Air 

, About OEHHA 

Children's Health 

Ecotoxicologv 

Education 

Environmental 
Indicators 

Fish 

Multimedia 

'I'l!lsticldes 

, Progositio!L§_!i 

, !'!!Jllic_Inf!lrmatJQn 

_8.l~k-~$~g_§_$._m_g_n1: 

.WMg_r 

Cancer Potency Information 

Toxicity Criteria Database: Cancer Potency 

New Search: 
Chemical Name 
j Chrorniulll, hexavalent (Chr()llliulll_\,11) __ 

OR 

CAS Number 

b 85402_99_,, ..... ! 

Inhalation Unit Risk (~g/cubic meterr1 0.15 
Inhalation Slope Factor (mg/kg-day)"1 510 

Oral Slope Factor (mg/kg-dayr1 

USEPA Classification A: Human carcinogen 
!ARC Classification 1 

Page 1 of 1 

Search Site Map 

& OEHHA (' My CA 

CommentsA change was made on 12/19/01, see btstQcy 
)Qg for an explanation. 

Refe re n ceQ_I;J::Lt!A, 2_QQ2__I_.,.c;bnJ~il_L5_w.I2QOrt Document 
focQ~licrLbLog Available_c<Jncer Potency 
E<lctQrs 

(c) 2003 State of California Conditions of U_§_eLE'riYSlPY 

,lttp://www.oehha.ca.gov/risk/Chemica!DB/cancerpotency.asp?name=Chromium%2C+hexavalent+%28C ... 6/21/2006 



TCDB: Cancer Risks for Chemicals with PHGs Page 1 of 1 

Database Home 

·QEHHA Home 

Air 

, About OEHHA 

Children's Health 

Ecotoxicology 

Education 

Environmental 
Indicators 

Fish 

Multimedia 

· Pesticides 

· !'r!lJ!m!i!JQn 65 

. !'ubUc rnf!lrnlatiQn 

.RiJ.!JLA.$:.$._~.§!.~ .. m.~.nt 

Health Risk Categories and Cancer Risk 
Values for Chemicals with California Public 
Health Goals (PHGs) 

(i OEHHA (' My CA 

Toxicity Criteria Database: Chemicals with PHG!I 

New Search: 

Chemical Name 
I copper 

OR 

CAS Number 
174405,08 

Health Risk Category: acute toxicity 
California PHG (mg/L): 0.17 

Cancer Risk@ PHG: o 
California MCL (mg/L): 1.3 

Cancer Risk@ MCL: 
Comments: CA MCL =Action Level. No cancer risk 

calculated for noncarcinogens.For 
noncarcinogens, an exact numerical public 
health risk cannot be calculated. The PHG for 
these chemicals is set at a level which is 
believed to be without significant public 
health risk to individuals exposed to that 
chemical over a lifetime. 

(c) 2003 State ot California C9ndJ!ione9LV§e/PriY<lcY 

Jttp://www.oehha.ca.gov/risk/ChemicalDB/withPHG.asp?name=Copper&number=7440508 6/2112006 



'I'CDB: Cancer Risks for Chemicals with PHGs Page 1 of I 

OEHHA Home 

About OEHHA 

Children's Health 

Ecotoxicology 

Education 

Environmental 
Indicators 

!'ish 

Multimedia 

Pesticides 

Proposition 65 

!'!!!!lie InfonnaUon 

Risk.Assel!smen'!: 

JN.at.er 

Health Risk Categories and Cancer Risk 
Values for Chemicals with California Public 
Health Goals (PHGs) 

t:i OEHHA (' My CA 

Toxicity Criteria Database: Chemicals with I>HGs 

New Search: 
Chemical Name 
!cyanide 

OR 

CAS Number 
j57125 

Health Risk Category: chronic toxicity 
California PHG (mg/L): 0.15 

Cancer Risk@ PHG: 
California MCL (mg/L): 0.2 

Cancer Risk@ MCL: 
Comments: CA MCL to be reviewed for possible revision. 

No cancer risk calculated for 
noncarcinogens.For noncarclnogens, an exact 
numerical public health risk cannot be 
calculated.The PHG for these chemicals is set 
at a level which is believed to be without 
significant public health risk to individuals 
exposed to that chemical over a lifetime. 

(c) 2003 State of California QQncii.!ionsoL.VseLPrJ\UlcY 

Jttp://www.oehha.ca.gov/risk/ChemicalDB/withPHG.asp?name=Cyanide&number=57125 6/21/2006 



TCDB: Chronic RELs 

California Home 

iOEHHA Home 

.Air 

About OEHHA 

Children's Health 

Ecotoxicologv.: 

Education 

·Environmental 
Indicators 

. fjj!_l:!_ 

_t;'[u I tim_~!! ia 

'Pesticides 

· Propositio!] __ §_~ 

, !'!!blic I.nfg.rma_tiQI1_ 

' Risk.l:\ss~ssm~.nt 

Watgr 

Chronic Reference Exposure Levels (RELs) 

Toxicity Criteria Database: Chronic REI..s 

New Search: 
Chemical Name 
IIVIercury (inorganic) 

OR 

CAS Number 
[7_~39976 

Chronic Inhalation REL ([Jg/m3): 0.09 
Listed in CAPCOA:Yes 

US EPA RfC:Yes 
Target Organ(s): nervous system 

Human data:Yes 

(c) 2003 State of California Gon9itio0§9LlJ§€lLPriYacY 

Page 1 of 1 

fo' OEHHA r My CA 

.:1ttp: //www. oehha.ca. gov /risk/Chemica!D B/ chronicreference. asp ?name=Mercury+% 28inorganic% 2 9&nu... 6/21/2006 



TCDB: Cancer Potency 
' 

:oEHHA Home 

1Air 

,About OEHHA 

Children's Health 

Ecotoxicoloqy 

Education 

·Environmental 
Indicators 

Fish 

Multimedia 

'Pesticides 

'~rOI!OSition 65 

. l"\l_b1ic_!nf<>rm"-tion 

: RiskAsse_,;sm!\nt 

l!V.aler 

Cancer Potency Information 

To:IW:::ity Criteria Database: Cancer Potency 

New Search: 

Chemical Name 

OR 

CAS Number 

[7~<1_0Q20 

Inhalation Unit Risk (~g/cubic meterr1 0.00026 

Inhalation Slope Factor (mg/kg-dayr1 0.91 

oral Slope Factor (mg/kg-davr1 

USEPA Classification A: Human carcinogen 
!ARC Classification 1 

Comments 

Page 1 of 1 

!i- OEHHA r My CA 

il 

ReferenceQEHJ:IA,2002Te.d:mi.caJ..support Document 
f_o_r__Qescrib.ing Available Cancer Potency 
factors. 

(c) 2003 State of California conditions of Use/ Privacy 

dttp://www.oehha.ca.gov/risk/Chemica!DB/cancerpotency.asp?name=Nickel+and+Nickel+compounds&n... 6/21/2006 



TCDB: S PHGs 

California Home 

'OEHHA Home 

,Air 

,About OEHHA 

Children's Health 

Ecotoxicology 

Education 

·Environmental 
Indicators 

fis_h 

1'111Jti m_!!!IJ.i!. 

'p~_~ticide:; 
1 Proposition 65 

, !'ubHc.Jnfoxmatlo!l 

, _Ris.k A$J>J;~Ji.];mJ;~J1J 

Water 

Health Risk Categories and Cancer Risk 
Values for Chemicals without California 
Public Health Goals (PHGs) 
Toxicity Criteria Database: Chemicals without PHGs 

New Search: 

Chemical Name 
!selenium 

OR 

CAS Number 
17782492 • 

Page 1 of 1 

Co' OEHHA (' My CA 

ji 

Health Risk Category chronic toxicity (hair and nail changes, skin 
lesions, nervous system effects; human data) 

U.S. EPA MCLG (mg/L) 0.05 
California MCL (mg/L) 0.05 

Cancer Risk @ MCL 

(c) 2003 State of California Qonc:ii!ions_ofiJ.sE'lLF'riYE!QY 

<lttp://www.oehha.ca.gov/risk/ChemicalDB/withoutPHG.asp?name=Selenium&number=7782492 6/2112006 



TCDB: Cancer Risks for Chemicals with PHGs Page 1 of 1 

California Home 

·oEHHA Home 

·Air 

. About OEHHA 

Children's Health 

Ecotoxicology 

Education 

·Environmental 
Indicators 

Fish 

Multimedia 

Pesticides 

: Proposition 65 

: !:'!tbHc.Inf!!rmaJi!!n 

. RLskAl!se.ssment 

lN.aler. 

Office of Environmental Health Hazard Assessment Search Site Map 

Health Risk Categories and Cancer Risk 
Values for Chemicals with California Public 
Health Goals (PHGs) 

Co' OEHHA (" My CA 

Toxicity Criteria Database: Chemicals with PHGs 

New Search: 
Chemical Name 
!Thallium 

OR 

CAS Number 
17440280 

Health Risk Category: chronic toxicity 
California PHG (mg/L): 0.0001 

Cancer Risk@ PHG: 
California MCL (mg/L): 0.002 

Cancer Risk@ MCL: 
Comments: No cancer risk calculated for 

noncarcinogens.For noncarcinogens, an exact 
numerical public health risk cannot be 
calculated.The PHG for these chemicals is set 
at a level which is believed to be without 
significant public health risk to individuals 
exposed to that chemical over a lifetime. 

(c) 2003 State of California QQDgitions of Use/ Privacy 

<lttp://www.oehha.ca.gov/risk/ChemicalDB/withPHG.asp?name=Thallium&number=7440280 6/21/2006 
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HUMAN HEALTH RISK ASSESSMENT 
Associated Plating Company 

9636 Ann Street, Sama Fe Springs, California 

APPENDIXB 
DTSC-HERD modified 

JOHNSON & ETTINGER MODEL 
SOIL GAS SCREEN 

Mearns Consulting LLC 



SG-SCREEN 
A Version 2.0; 04 

Reset to ENTER 

Defaults 
Chemical 
CAS No. 

(numbers only, 

no dashes) 

I 75343 

ENTER 

I M~RE I 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

L, 

f15 or 200 em) 

15 

ENTER 

I MO"'RE I Vandose zone 
scs 

SIC 

I ~REI ENTER 
Averaging 

time for 
carcinogens, 

ATe 
~rsl 

70 

END 

DTSC/ HERD 
Last Update: 1 i/1/03 

DATA ENTIY SHEET 

DTSC 
Vapor Intrusion Guidance 

Soil Gas Concentration Data Interim Final12104 
ENTER 

Soil 

9"' OR 
cone., 

c, 
l•glm~ 

9.25E+02 I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

L. T, 

(em) (C) 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

A 
Po nv 

{g/cm1 ~unitlessl 

1.5 0.43 

ENTER ENTER 
Averaging 
time for Exposure 

noncarcinogens, duration, 

AT~ ED 
lxrsJ (yrs) 

30 25 

I 

ENTER (last modified 1/21!05} 
Soil 
ga' 

cone., 

c, 
(ppmv) Chemical 

1, 1~Dichloroethane 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeabll!ty, 

soil vapor '" permeability) (cm2
) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water~filled flow rate into bldg. 
porosity, (Leave blank to calculate) 

6wv a,., 
(cm%m1 Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
~da~a:rl 

250 

DTSC Indoor Air Guidance 
Unclassilied Soil Screening Model 

I 

i, 1-dichloroethane 
6/20/2006 

2:58PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unit 

Diffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, Dw H Te AHv,b T, Tc URF RIC MW 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) (cal/mol) ('K) ('K) {!-LQ/m3r1 (mg/m3
) (g!mol) 

7.42E-02 1.05E-05 5.61E-03 25 6,895 I 33o.55 I 523.00 1.6E-06 5.0E-01 98.96 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

LT a.v s,. 
(em) (ems/ems) (cms/cm3

) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

As " Zcrack 

(cm2
) (unit!ess) (em) 

1.00E+06 5.00E-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csouroe 

·~· (em) (fl9/ms) (em) 

15 9.25E+02 125 

Unit 
risk Reference 

factor, cone., 
URF RIC 

~).lg/msr1 (mg/m3
) 

1.6E-06 5.0E-01 

END 

DTSC/HERD 
Last Update: 11/1103 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, penneability, 

1\ "' "' (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

t..Hv,TS 

(cal/mol) 

7,294 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

HTS H'TS 

(atm·m3 /mol) (unitless) 

5.38E-03 2.21E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o•""" Ao~· 

(cm2/s) (cm2
) 

5.79E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

X,.,. 
(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

~TS 

(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp{Pef) 

(unitless) 

3.20E+12 

Soil -cone. 

().lg/ms) 

9.25E+02 

Vadose 
zone 

effective 
diffusion 

coefficient, 
oeffv 

(cm2/s) 

5.79E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

~ 

(unitless) 

8.26E-04 

Bldg. 
ventilation 

rate, 

Qbuildiug 

(cm3/s) 

3.39E+04 

Diffusion 
path 

length, 

L, 
(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

GbUIIdi<~g 

(fl9/ms) 

7.64E-01 

1, 1-dichloroethane 
6!20/2006 

2:58PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitress) 

3.0E-07 B.?E-04 

MESSAGE SUMMARY BELOW: 

END 

1, 1-dichloroethane 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

[M~RE I 

1 M~RE I 

END 

DTSC/ HERD 
Last Update: 11/i/03 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

156592 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Le 
(15or200cm) 

15 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 

AT, 

~rsJ 

70 

0< 

ENTER 
Soil 

ga' 
cone., 

c, 
(J>glm'\ 

5.87E+04 I 

ENTER 

Soilg~ 
samplin 

depth 
below grade, 

L, 

(cn>l_ 

152.4 

ENTER 
Vadose zone 

soil dry 
bulk density, 

A 
Po 

(gfcm3
) 

1.5 

ENTER 
Averaging 
time for 

noncarcinogens, 

ATNc 

U;:rs] 

30 

DATA ENTRY SHEET 

DTSC 

Vapor Intrusion Guidance 

"' oncen ra 1on a a t r o t enm '" lnt F ai12/04 

OR 

I 

ENTER 

Average 
soil 

temperature, 

T, 

('C) 

24 

ENTER 
Vadose zone 

soil total 
poroslty, 

nv 

~unitless) 

0.43 

ENTER 

Exposure 
duration, 

ED 
U;:rsl 

25 

ENTER {last modified 1/21/05) 
Soil 
gas 

cone., 

c, 
(ppmv) Chemical 

cis-1 ,2-Dichloroethylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor '" permeability) (cm2
) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled now rate into bldg. 
porosity, (Leave blank to calculate) 

,wv 0., 

(cm3Jcm3
) Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
(da);s;Xr) 

250 

DTSC Indoor Air Guidance 
Unclassilied Soil Screening Model 

I 

cis-1 ,2-dichloroethylene 
6/20/2006 

3:03PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unit 

Dfffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, D. H Te .6.Hv,b T, Tc URF RIC MW 

(cm2/s) (cm2/s) {atm~m3/mol) (C) (cal/mol) ('K) (K) (J.LQ/m3r1 {mg/m3} (gtmol) 

7.36E~02 1.13E~os 4.07E-03 25 7,192 I 333.65 I 544.00 O.OE+OO 3.5E-02 96.94 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

L, e.v s,. 
(em) (cm3/cm3

) (cm3/cm3
) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

A,; ~ Zo~· 
(cm2

) (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csouroe rcrack 

(em) (""'m') (em) 

15 5.87E+04 1.25 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(J.lg/msr1 (mg/m3
) 

NA 3.5E-02 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

" "" " (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

.D.Hv,TS 

(cal/mol) 

7,592 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

Hos H'os 
(atm-m3/mol) (unitless) 

3.90E-03 1.60E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack "'=• (cm2/s) (cm2

) 

5.74E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

x,, .. 
(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

""' (g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
eXp(Pef) 

(unitless) 

4.04E+12 

Soil 
gas 

cone. 

(~ms) 

5.87E+04 

Vadose 
zone 

effective 
diffusion 

coefficient, 

D"'v 

(cm2/s) 

5.74E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

8.21E-04 

Bldg. 
ventilation 

rate, 

abuilding 

(em%) 

3.39E+04 

Diffusion 
path 

length, 

L; 

(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

CooKing 

(""'m"J 

4.82E+01 

cis-1 ,2-dichloroethylene 
6/20/2006 

3:03PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

NA 7.9E-01 

MESSAGE SUMMARY BELOW: 

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation. 

END 

cis-1 ,2-dichloroethylene 1 of 1 



SG-SGREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

r~RE I 

I MO"'RE I 

END 

DTSC I HERD 
Last Update: 11/1/03 

I 

ENTER 

Chemical 
CAS No. 

{numbers onty, 

no dashes) 

100414 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

"' (15 or 200 em) 

15 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaf!ing 
time for 

carcinogens, 

ATe 

~rs) 

70 

DATA ENTRY SHEET 

DTSC 

Vapor Intrusion Guidance 
01 " S ·1G C oncen ra: 1on a a t r D t n enm ma It F 112/04 

ENTER 
Soil 

ga' OR 
cone., 

c, 
{~-tg/ms) 

i.28E+03 I I 

ENTER ENTER 

Soil gas 
sampling Aver8f!e 

depth soil 
below grade, temperature, 

4 T, 

(om] rc) 

i 52.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

Po A 
,v 

{g/cm~ (unltless) 

1.5 0.43 

ENTER ENTER 
AverafJing 
time for Exposure 

noncarcinogens, duration, 

ATNc ED 
l;trs) (yts) 

30 25 

ENTER (last modified 1/21/05) 
Soil 

ga' 
cone., 

c, 
foomvl Chemical 

Ethyl benzene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor '· 
permeability) {cm2

) 

SIC I 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, {Leave blank to calculate) 

O.v a.,, 
(cm3Jcm3

) Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
(days[Yr) 

250 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

elhylbenzene 
6/20/2006 

3:06PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Nonnal Unit 

Diffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, Dw H Te AHv,b T, T, URF RfC MW 

(cm2/s) (cm2/s) (atm-m3/mol} rcJ (cal/mol) rKJ rKJ ()-lg/msr, (mg/m3
) (g/mol) 

7.50E·02 7.80E-06 7.86E·03 25 8,501 I 4()9.34 I 617.20 O.OE+OO 1.0E+OO 106.17 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

L, e,' s,. 
(em) (ems/ems) (cm3/cm3) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

Aa ~ ""'' (cm2
} (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csouroe '=' 
(em) (J-lg/ms) (em) 

15 1.28E+03 1.25 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(J.I-9/m3r1 (mg/msz 

NA 1.0E+OO 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

~ "" "' (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

.M--tr,Ts 

(cal/mol) 

9,994 

Average 
vapor 

flow rate 
into bldg., 

Oso~ 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

H., H'Ts 

(atm-ms/mol) (unitless) 

7.43E-03 3.05E·01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocraok 

""""' (cm2/s) (cm2
) 

5.85E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassrried Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

x,_ 
(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

"" (g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

(unitless) 

2.36E+12 

Soil 
gas 

cone. 

(J-lg/m3) 

1.28E+03 

Vadose 
zone 

effective 
diffusion 

coefficient, 
oeffv 

(cm2/s) 

5.85E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

u 

(unftless) 

8.32E-04 

Bldg. 
ventilation 

rate, 

ob,.lding 

(em%) 

3.39E+04 

Diffusion 
path 

length, 

... 
(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

cb,.lding 

(~lm~ 

1.06E+00 

ethylbenzene 
6/20/2006 

3:06PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incrementa! Hazard 
risktrom quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

NA 6.1E*04 

MESSAGE SUMMARY BELOW: 

END 

ethylbenzene 1 of 1 



SG-SGREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

I ~REI 

END 

DTSC /HERD 
Last Update: 11/1/03 

I 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

127184 

ENTER 
Depth 

below grade 

to bottom 
of enclosed 

space floor, 

Lc 
(15 or 200 em) 

15 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 

ATe 

~rsl 

70 

DATA ENTRY SHEET 

DTSC 

Soil Gas Concentration Data 

Vapor Intrusion Guidance 
Interim Final12/04 

ENTER 
Soil 
ga' OR 

cone., 
c, 

(!J.glml 

4.36E+04 I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

L, T, 
(em) fC) 

152.4 I 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

A 
Po nv 

(g/cm1 1unitless) 

1.5 0.4'3 

ENTER ENTER 
Averaging 

time for Exposure 
noncarcinogens, duration, 

ATNc ED 
(yrs) (Xrsl 

30 25 

I 

ENTER (last modified 1/21/05) 

Soil 
Q$ 

cone., 
c, 

(ppmv) Chemical 

Tetrachloroethylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor '~ 
permeabilitvl {em"'-) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate} 

flwv a.,. 
(cm3/cm2

) Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
~da~s/~rl 

250 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

I 

tetrachloroethylene (PCE} 
6120/2006 

3:14PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unrt 

Diffusivity Diffusivtty at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, Dw H T, h.Hv,b T, To URF RfC MW 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) (cal/mol) rKJ ('K) (J!Qimsr1 (mg/m3
) (g/mol) 

7.20E-02 8.20E-06 1.84E-02 25 8,288 I 394.4o I 620.20 5.9E-06 3.5E-02 165.83 

END 

1 of "1 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

L; e,v s,. 
(em) (cm3Jcm3

) (cm2Jcm3
) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

"' " z.o-
(cm2

) (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Gsouroe '=• 
(em) ()1.91ms) (em) 

15 4.36E+04 125 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(!1Qfmsr, {mg/m3~ 

5.9E-06 3.5E-02 

END 

DTSCJHERD 
Last Update: 1 111103 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relaUve air effective vapor 
permeability, permeability, permeability, 

~ 

"" "' (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

<iHv,TS 

(cal/mol) 

9,410 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(em%) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

H;s H'Ts 

(atm-m3Jmol) {unitless) 

1.74E-02 7.14E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack A,.,, 

(cm2Js) (cm2
) 

5.62E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

)\,,,. 

(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

""' (g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

e:v:p(Pe1) 

(unitless) 

7.73E+12 

Soil 
gas 

cone. 

(pg/m2) 

4.36E+04 

Vadose 
zone 

effective 
diffusion 

coefficient, 
oeffv 

(cm2Js) 

5.62E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

« 

(unitless) 

8.09E-04 

Bldg. 
ventilation 

rnle, 

Qbtildifll) 

(cm3Js) 

3.39E+04 

Diffusion 
path 

length, 

... 
{em) 

137.4 

Infinite 
source 
bldg. 
cone., 

cbuilding 

(pg/ms) 

3.53E+01 

tetrachloroethylene (PCE) 
6/20/2006 

3:14PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

5.1E-05 5.7E-01 

MESSAGE SUMMARY BELOW: 

END 

tetrachloroethylene (PCE) 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

I M~RE I 

I M~RE I 

END 

DTSC/ HERD 
Last Update: 11/1/03 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes] 

108883 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

L, 

(15or200cm) 

15 I 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 
AT, 

~rs) 

70 

DATA ENTRY SHEET 

OTSC 

S ·1 Gas Concentration Data " ., a 
Vapor Intrusion Guidance 
lnt r·m Fin 112/04 

ENTER 
Soil 
gas OR 

cone., 

c, 
{)19/m-s) 

1.59E+03 I I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

L, T, 

(om) (C) 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

A p, nv 

(g/cm1 (unltlessl 

1.5 0.43 

ENTER ENTER 
Averaging 
time for Exposure 

noncarcinogens, duration, 

ATNc ED 
{yrs) lltsl 

30 25 

ENTER {last modified 1/21105) 
Soil 
gas 

cone., 

c, 
(ppmvl Chemical 

Toluene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k., 
oermeabilitv) (cm2

) 

SIC I 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate) 

Gwv a.,. 
(cm3/cm3

) Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
(da~s~r) 

250 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

I 

toluene 
6/20/2006 

3:15PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unit 

Diffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 
o. Dw H T, ilHv,b T, Tc URF RIC MW 

(cm2/s) (cm2/s) (atm-m3/mol) ("C) (cal/mol) (K) ("K) (J.Lg/m3r1 (mg/m3
) (g/mol) 

8.70E-02 8.60E-06 6.62E-03 25 7,930 I 383.78 I 591.79 O.OE+OO 3.0E-01 92.14 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosiTy, saturation, 

LT e,' s,, 
{em) (ems/ems) (ems/ems) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

A,; " z.,_ 
(cm2

) {unitless) {em) 

1.00E+06 5.00E-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csounoa '~' 
{em) (f19/ms) (em) 

15 1.59E+03 1.25 

Unit 
risk Reference 

factor, cone., 
URF RIC 

{J..l.9/m
3f 1 (mg/m3

) 

NA 3.0E-01 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

~ 

"" "' (cm2
) (em''') (cm2

) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

.dH,,TS 

(cal/mol) 

9,001 

Average 
vapor 

flow rate 
into bldg., 

Ow, 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

Hm H'Ts 

(atm-ms/mol) (unitless) 

6.29E-03 2.58E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~' A,-

(cm2/s) (cm2
) 

6.79E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

"""'' (em) 

4,000 

Vapor 
viscosfty at 

ave. soil 
temperature, 

"TS 
(g/cm-s) 

1.80E-04 

B<ponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

(unitless) 

4.63E+10 

Soil 
gas 

cone. 

(f19/ms) 

1.59E+03 

Vadose 
zone 

effective 
diffusion 

coefficient, 
oeffv 

(cm2/s) 

6.79E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

9.15E-04 

Bldg. 
ventilation 

rate, 

Qbulding 
(cms/s) 

3.39E+04 

Diffusion 
path 

length, 

L, 
(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

cbuildOtg 

(J.l9/ms) 

1.45E+00 

toluene 
6/20/2006 

3:15PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

NA 2.8E-03 

MESSAGE SUMMARY BELOW: 

END 

toluene 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

I ~REI 

I MO"'RE I 

END 

DTSC/ HERD 
Last Update: 11/1/03 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

156605 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space ttoor, 

Le 

(15 or 200 em) 

15 I 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 

ATe 
~ts) 

70 

DATA ENTRY SHEET 

DTSC 

" ae oee a s ·1 G Co ntr tion Data 
Vapor Intrusion Guidance 
I t rim Finai12/04 ne 

ENTER 
Soil 
gae OR 

cone., 

c, 
{J.tglm1 

3.78E+03 I I 

ENTER ENTER 

Soil gas 
sampling Avet8f!e 

depth soil 
below grade, temperature, 

L, T, 

(em) rc1 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

A 
Po "v 

(gfcm1 (unitless) 

1.5 0.43 

ENTER ENTER 
Averaging 
time for Exposur~ 

noncarcinogens, duration, 

ATNc ED 

fi:ts) ~rsJ 

30 25 

ENTER (last modified 1/21/05) 
Soil 
gas 

cone., 

c, 
(ppmv) Chemical 

trans-1 ,2-Dichtoroethylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor '" permeabilt!y) (cm2
) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled ttow rate into bldg. 
porosity, (Leave blank to calculate) 

,wv a.. 
(cm3 /cm3

) Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 

lda~rJ 

250 

DTSC lndocr Air Guidance 
Unclassified Soil Screening Model 

I 

trans-1 ,2-dichloroethylene 
6/20/2006 

3:i7 PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at NormaJ Unit 

Diffusivity Diffusivity at reference reference the normal boiling CriticaJ risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, Dw H T, ~Hv,t. T, Tc URF RIC MW 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) (cal/mol) rKJ ('K) {J-l9/m3r, (mgfm3) (g/mol) 

7.07E-02 1.19E-05 9.36E-03 25 6,717 I s2o.a5 I 516.50 O.OE+OO 7.0E-02 96.94 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 

building air-filled total fluid 
separation, porosity, saturation, 

LT e,v s,. 
(em) (cm3/cm3

) (cm3/cm~) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

A, " Zcrack 

(cm2
) (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csource ,_ 
(em) (J.lg/ms) (em) 

15 3.7BE+03 1.25 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(pgJmsr1 (mg/m3
) 

NA 7.0E-02 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

" 1<, "' (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

t..Hv,TS 

(cal/mol) 

6,986 

Average 
vapor 

flow rate 
into bldg., 

Qsoil 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

HIT H'Ts 

{atm-m3/mol) (unitless) 

8.99E-03 3.69E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrnok A,.,., 

(cm2/s) (cm2
) 

5.51E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

"""'" (em) 

4,000 

Vapor 
viscosiTy at 

ave. soil 
temperature, 

"TS 
(fJ!cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
e:xp(Pef) 

(unitless) 

1.33E+13 

Soil 
gas 

cone. 

(pg/ms) 

3.78E+03 

Vadose 
zone 

effective 
diffusion 

coefficient, 

oeffv 

(cm2/s) 

5.51E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

~ 

(unitless) 

7.99E-04 

Bldg. 
ventilation 

rate, 

Qbulding 

(cm3/s) 

3.39E+D4 

Diffusion 
path 

length, 

L, 

(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

Cbuilding 

(pg/ms) 

3.03E+00 

trans-1 ,2-dichloroethylene 
6/20/2006 

3:17PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless} 

NA 2.5E-02 

MESSAGE SUMMARY BELOW: 

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation. 

END 

trans-1 ,2-dichloroethylene 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

I M~RE I 

I MO"'RE I 

END 

DTSC/HERD 
Last Update: 11/1/03 

I 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

79016 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space fioor, 

L, 

(15 or 200 cml 

15 

ENTER 
Vandose zone 

scs 

src 

ENTER 
Averaging 
time for 

carcinogens, 

ATe 
~rsl 

70 

DATA ENTRY SHEET 

DTSC 

Vapor Intrusion Guidance 

" ae S ·1 G C tfnData oncen ra 10 n enm ma It F 112/04 
ENTER 

Soil 

ga' OR 
cone., 

c, 
(Jrg/m-.3) 

1.72E+04 I I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

"' T, 

rom\ tCJ 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

A 
P• 

Pv 

(g/cm3
) (unitless} 

1.5 0.43 

ENTER ENTER 
Averaging 
lime for Exposure 

noncarcinogens, duration, 

ATNc ED 
(yrs} ~rsl 

30 25 

ENTER (last modified 1/21/05) 
Soil 
gw 

cone., 

c, 
(ppmv) Chemical 

Trichloroethylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor '" oermeabilitvl (em~') 

src 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate) 

e.v a~ 

(cm3/cm~ Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
lda;tsl~:rl 

250 

OTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

I 

trichloroethylene (TCE) 
6/20/2006 

3:18PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Nonnal Unit 

Dfffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, o. H T, .dHv,b T, Tc URF RIC MW 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) (cal/mol) ("K) ("K) (J.lg/msr, (mg/m3
) (g/mol) 

7.90E-02 9.10E-06 1.03E-02 25 7,505 I 360.36 I 544.20 2.0E-06 6.0E-01 131.39 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air~filled total fluid 

separation, porosity, saturation, 

LT a.v s,. 
{em) {cm3/cm) (cm3/cm3

) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

"" " Zo=· 
(cm2

) (unttress) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csource rcrack 

(em) (J.l9/ms} (em) 

15 1.72E+04 1.25 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(Jlg/mst (mg/msl 

2.0E-06 6.0E-01 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
penneabiHty, permeability, permeability, 

II ~ "' (cm2
) {cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

il..Hv.TS 

(cal/mol) 

8,382 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(em%) 

B.33E+01 

ave. soil ave. soil 
temperature, temperature, 

Hos H'Ts 

(atm-m3/mol) (unitless) 

9.80E-03 4.02E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~• A,.,, 

{cm2/s) (cm2) 

6.16E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor~ 

wall 
seam 

perimeter, 

x..,, 
(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

~OS 

(g/cm-s) 

1.BOE-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

(unitless) 

5.57E+11 

Soil 
gas 

cone. 

(J.lg/ms) 

1.72E+04 

Vadose 
zone 

effective 
diffusion 

coefficient, 

o"'', 
(cm2/s) 

6.16E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

8.60E-04 

Bldg. 
ventilation 

rate, 

Qbulding 

(cm3/s) 

3.39E+D4 

Diffusion 
path 

length, 

L, 

(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

cbuikling 

(J.L9{ms) 

1.4BE+01 

trichloroethylene (TCE) 
6/20/2006 

3:18PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

7.2E-06 1.4E-02 

MESSAGE SUMMARY BELOW: 

END 

trichloroethylene (TCE) 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

MORE 

"' 

I M~RE I 

END 

DTSC I HERD 
Last Update: 11/1/03 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

75014 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Le 
(15 or 200 em] 

15 I 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 
AT, 

~rs) 

70 

DATA ENTRY SHEET 

DTSC 

Soil Gas Concentration Data 
Vapor Intrusion Guidance 
Interim Final12/04 

ENTER 
Soil 
gas OR 

cone., 
c, 

(llglm1 

6.58E+04 I I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

4 T, 

(om) rc) 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

son dry soil total 
bulk density, porosity, 

A 
Po 

,v 

(glom'} ~ur'iitless) 

1.5 0.43 

ENTER ENTER 
Averaging 
time for Exposure 

noncarcinogens, duration, 

ATNc ED 
~rs) ~rs) 

30 25 

ENTER (last modified 1/21/05) 
Soil 
gae 

cone., 

c, 
(ppmv) Chemical 

Vinyl chloride (chloroethene) 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OF. permeability, 

soil vapor '· permeability) (cm2
) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate) 

.wv a~ 

(cm3/cm1 Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
'da~s~~,rl 

250 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

I 

vinyl chloride 
6/20/2006 

3:19PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unit 

DiffusMty Ditfusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

o. Dw H T, t..Hv,b T, Tc URF RIC MW 

(cm2/s) (cm2/s) (atm-m3/mol) (C) (cal/mol) ('K) ("K) <•gJm'r' (mg/m3
) (g/mol) 

1.06E-01 1.23E-05 2.69E-02 25 5,250 I 259.25 I 432.00 7.8E-05 1.0E-01 62.50 

END 

i of i 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

LT e.V s,. 
(em) (cm3/cm3) (cm3/cm3) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

Ae " >a.,, 
(cm2

) (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius. 

L, Csource r-
(em) ()lg/m3) (em) 

15 6.58E+04 1.25 

Unit 
risk Reference 

factor, cone., 
URF RiC 

(p.gfm3r1 (mg/m3) 

7.8E-05 1.0E-01 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEEr 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

~ "' "' (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

h.Hv,TS 

(cal/mol) 

4,840 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(em%) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

H., H'Ts 

(atm-m3/mol) (unitless) 

2.62E-02 1.07E+00 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack 

"""""' (cm2/s) (cm2
) 

8.27E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclasstfied Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

x.,,_ 
(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

"" (g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
e)(JJ(ref) 

(unitless) 

5.68E+08 

Soil 
gas 

cone. 

("g/m"l 

6.58E+04 

Vadose 
zone 

effective 
diffusion 

coefficient, 
oeffv 

(cm2/s) 

8.27E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

~ 

(unitless) 

1.03E-03 

Bldg. 
ventilation 

rate, 

abuilding 

(em%) 

3.39E+04 

Diffusion 
path 

length, 

L, 
(em) 

137.4 

Infinite 
source 
bldg. 

cone., 

Cbundilg 

(p.gfms) 

6.78E+01 

vinyl chloride 
6/20/2006 

3:19PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

1.3E-03 3.9E-01 

MESSAGE SUMMARY BELOW: 

END 

vinyl chloride 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to 
Defaults 

I M~RE I 

I M~RE I 

END 

DTSC! HERD 
Last Update: 11/1/03 

I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

106423 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(15 or 200 cml 

j5 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 

AT, 
~rs) 

70 

DATA ENTRY SHEET 

DTSC 

Soil Gas Concentration Data 

Vapor Intrusion Guidance 
Interim Final12104 

ENTER 
Soil 

gas OR 
cone., 

c, 
(f.lg/ml 

1.40E+03 J J 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

L, T, 

(om\ rc) 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

A p, nv 

(g/cm~ (unitless) 

1.5 0.43 

ENTER ENTER 
Averaging 

time for Exposure 
noncarcinogens, duration, 

ATNc ED 
~rs) ~rs) 

30 25 

ENTER (last modified 1/21 /05) 
Soil 

gas 
cone., 

c, 
(ppmv) Chemical 

p-Xylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k, 

oermeabilitvl {cm2
) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate) . ' Q~ 

{cm3/cm~ ~Uml 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
~da~s~r) 

250 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

I 

p-xylene 
6/20/2006 

3:21PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unit 

DITfusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point. temperature, factor, cone., weight, 

o. Dw H Te h.Hv,b T, Tc URF RIC MW 

(cm2/s) (cm2Js) (atm-m3/mol) ("C) (calfmol) ~K) ('K) (J.lg/msr, (mgJm3
) (g!mol) 

7.69E-02 8.44E-06 7.64E-03 25 8,525 1411.521 616.20 O.OE+OO 1.0E-01 106.17 

END 

1 ot 1_ 



Vadose zone Vadose zone 
Source- soil effective 
building air-tilled total fluid 

separation, porosity, saturation, 

L, e' "" (em) (cm3/cm3
) (cm3/cm3

) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

A;, " ""~· {cm2
) (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csooroe '""" 
(em) {p.g/ms) (em) 

15 1.4DE+03 1.25 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(p.g/msr, (mg/m3
) 

NA 1.0E-01 

END 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

~ "' k;, 

{cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

AH,,Ts 

(cal/mol) 

10,083 

Average 
vapm 

flow rate 
into bldg., 

Osoil 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

H., H', 

{atm-m3/mol) (unitless) 

7.22E-03 2.96E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~• A,.,, 

{cm2/s) (cm2
) 

6.00E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

"'~· (em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

"'s 
(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

e-xp{Pe1) 

(unitless) 

1.17E+12 

Soil 
gas 

cone. 

(p.g/ms) 

1.40E+03 

Vadose 
zone 

effective 
dtffusion 

coefficient, 

D"rrv 

{cm2/s) 

6.00E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

8.45E-04 

Bldg. 
ventilation 

rate, 

Obu~ding 

(cm3/s) 

3.39E+04 

Dtffusion 
path 

length, 

L, 

(em) 

137.4 

Infinite 
source 
bldg. 

cone., 

ctroilding 

(p.g/ms) 

1.18E+00 

p-xylene 
6/20/2006 

3:21PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

NA 6.7E-03 

MESSAGE SUMMARY BELOW: 

END 

p-xylene 1 of 1 



I SG-SCREEN I 
~A Version 2.0; 04A 

Reset to 
Defaults 

I M~RE I 

I MO"'RE I 

END 

DTSC I HERD 
Last Update: 11/1/03 

I 

ENTER 

Chemical 
CAS No. 

{numbers only, 

no dashes) 

108383 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Le 

(15or200cm) 

i5 

ENTER 
Vandose zone 

scs 

SIC 

ENTER 
Averaging 
time for 

carcinogens, 

ATe 

(~rsl 

70 

DATA ENTRY SHEET 

DTSC 

Soil Gas Concentration Data 
Vapor Intrusion Guidance 
Interim Fina112/04 

ENTER 
Soil 

ga' OR 
cone., 

c, 
("g/m~ 

1.40E+03 I I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

4 T, 

(om) FCI 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

p," nv 

(g!cm3
) (unitless) 

i.5 0.43 

ENTER ENTER 
Averaging 
time for Exposure 

noncarcinogens, duration, 

ATNc ED 
~rs) (~tsl 

30 25 

ENTER (last modified 1!21/05) 
Soil 
ga» 

cone., 

c, 
(ppmv) Chemical 

m-Xylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k, 

permeability) (cm2
) 

SIC 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate) 

e.,V Qsoil 

(cm%m~ Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
~dalsl;trl 

250 

DTSC Indoor Air Guidance 
Unclassified Sell Screening Model 

I 

m-xylene 
6/20/2006 

3:21PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
Jaw constant Jaw constant vaporization at Normal Unit 

Diffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 
o. Dw H Tc ~H,. T, Tc URF RIC MW 

(cm2/s) {em%} {atm-m3/mol} (C) (cal/mol) \'K) ('K) (J.Lglm3r1 (mg/m3
) (gtmol) 

7.00E-02 7.BOE-06 7.32E-03 25 8,523 I •12.21 I 617.05 O.OE+OO 1.0E-01 106.17 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air-tilled total fluid 

separation, porosity, saturation, 

LT '"' s,. 
{em) (cm3/cm3) (cm3/cm3) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

As " Zo~· 
(cm2

) (unitless) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csource '~• 
{em) (J.tg/m3) (em) 

15 1.40E+03 1.25 

Unit 
risk Reference 

factor, cone., 
URF RIC 

(J.lg/m3( (mg/m3) 

NA 1.0E-01 

END 

DTSC /HERD 
Last Update: 11/i/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

' "" "' (cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E-09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

ii..Hv,TS 

{cal/mol) 

10,090 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

H" H'Ts 

(atm-m3/mol) {unitless) 

6.91E-03 2.84E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 

o'""' 
""""' (cm2/s) (cm2

) 

5.46E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Floor-
wall 

seam 
perimeter, 

x,,_ 
(em) 

4,000 

Vapor 
viscosity at 

ave. soil 
temperature, 

~Th 

(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

{unitless) 

1.80E+13 

Soil 
gas 

cone. 

(•glm") 

1.40E+03 

Vadose 
zone 

effective 
diffusion 

coefficient, 

o"', 
(cm2_/s) 

5.46E-03 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

{unitless) 

7.94E-04 

Bldg. 
ventilation 

rate, 

Qbtildirl!l 

(cm3/s) 

3.39E+04 

Diffusion 
path 

length, 

L, 
(em) 

137.4 

Infinite 
source 
bldg. 

cone., 

cbtildillj} 

(llQ/m3) 

1.11E+00 

m-xylene 
6/20/2006 

3:22PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

NA 6.3E-03 

MESSAGE SUMMARY BELOW: 

END 

m-xylene 1 of 1 



SG-SCREEN 
A Version 2.0; 04 

Reset to ENTER 

Defaults 
Chemical 
CAS No. 

(numbers only, 

no dashes) 

I 95476 

ENTER 
Depth 

I M~RE I below grade 
to bottom 

of enclosed 
space floor, 

L, 

(15 or 200 em) 

15 

ENTER 
MORE Vandose zone 

"' scs 

SIC 

I MO"'RE I ENTER 
Averaging 
time for 

carcinogens, 
AT0 

{Xrs) 

70 

END 

DTSC I HERD 
Last Update: 11/i/03 

DATA ENTRY SHEET 

DTSC 

Vapor Intrusion Guidance 
Soil Gas Concentration Data Interim Final12/04 

ENTER 
Soil 
gas OR 

cone., 

c, 
l!>glm~ 

1.63E+03 I I 

ENTER ENTER 

Soil gas 
sampling Average 

depth soil 
below grade, temperature, 

4 T, 

(em) (C) 

152.4 24 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

Po A ,v 

(g/cm3
) (unitless} 

1.5 0.43 

ENTER ENTER 
Averaging 

time for Exposure 
noncarcinogens, duration, 

ATNc ED 
(,}:rs) ~rs} 

30 25 

ENTER (last modified 1/21/05) 
Soil 

ga' 
cone., 

c, 
(ppmv) Chemical 

a-Xylene 

ENTER ENTER 

Vadose zone User-defined 
scs vadose zone 

soli type soil vapor 
(used to estimate OR permeability, 

soil vapor "' permeability) (cm2
") 

SIC I 

ENTER ENTER 
Vadose zone Average vapor 

soil water-filled flow rate into bldg. 
porosity, (Leave blank to calculate) 

•• v Oso;1 

(cm%m1 Um 

0.15 5 

ENTER 

Exposure 
frequency, 

EF 
~days/yr~ 

250 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

I 

a-xylene 
6/20/2006 

3:22PM 



CHEMICAL PROPERTIES SHEET 

Henry's Henry's Enthalpy of 
law constant law constant vaporization at Normal Unit 

Diffusivity Diffusivity at reference reference the normal boiling Critical risk Reference Molecular 
in air, in water, temperature, temperature, boiling point, point, temperature, factor, cone., weight, 

D, o. H Te fi.Hv-p Te Tc URF RfC MW 

(cm2/s) (cm2/s) (atm-m3/mol) rc> (cal/mol) ("K) rKJ (J191msr1 (mg/m3
) (gtmol) 

8.70E-02 1.00E-05 5.18E·03 25 8,661 I 417.6o I 630.30 O.OE+OO 1.0E-01 106.17 

END 

1 of 1 



Vadose zone Vadose zone 
Source- soil effective 
building air-filled total fluid 

separation, porosity, saturation, 

L, e,' s,, 
(em) (cm3/cm3) (cm3/cm3) 

137.4 0.280 0.122 

Area of 
enclosed Crack- Crack 

space to-total depth 
below area below 
grade, ratio, grade, 

Ae " ""~· 
(cm2

) (uniUess) (em) 

1.00E+06 S.OOE-03 15 

Convection Source 
path vapor Crack 

length, cone., radius, 

L, Csouroe fcrack 

(em) (J.I9/m3) (em) 

15 "1.63E+03 1.25 

Unit 
risk Reference 

factor, cone., 
URF RfC 

(p.g/m3r1 (mg/m3) 

NA i.OE-01 

END 

DTSC/HERD 
Last Update: "11/i/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone Vadose zone Vadose zone 
soil soil soil 

intrinsic relative air effective vapor 
penneability, permeability, permeability, 

~ "" 
I< 

(cm2
) (cm2

) (cm2
) 

1.52E-09 0.937 1.42E·09 

Enthalpy of Henry's law Henry's law 
vaporization at constant at constant at 

ave. soil 
temperature, 

t..Hv.Ts 

(cal/mol) 

10,245 

Average 
vapor 

flow rate 
into bldg., 

Osoil 

(cm3/s) 

8.33E+01 

ave. soil ave. soil 
temperature, temperature, 

H" H'Ts 
(atm-m3/mol) (unitless) 

4.8BE-03 2.00E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, o·- ...._ 
(cm2/s) (cm2

) 

6.79E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclasstfied Soil Screening Model 

Floor-
wall 

seam Soil 
perimeter, gas 

"'- cone. 

(em) ().lfl/m3) 

4,000 1.63E+03 

Vadose 
Vapor zone 

viscosity at effective 
ave. soil diffusion 

temperature, coefficient, 

~" o"', 
(g/cm-s) (cm2/s) 

i.SOE-04 6.79E-03 

Exponent of Infinite 
equivalent source 
foundation indoor 

Peclet attenuation 
number, coefficient, 

exp(Pe1
) u 

(unitless) (unitless) 

4.63E+10 9.15E-04 

Bldg. 
ventilation 

rate, 

abuilding 

(cm3/s) 

3.39E+04 

Diffusion 
path 

length, 

L, 

(em) 

137.4 

Infinite 
source 
bldg. 
cone., 

cbuilding 

().lfl/m3) 

1.49E+00 

a-xylene 
6/20/2006 

3:23PM 



RESULTS SHEET 

INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

NA 8.5E-03 

MESSAGE SUMMARY BELOW: 

END 

a-xylene "1 of 1 
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DTSC1HERD 
Last Update: 1 111103 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA ENTRY SHEET 

CALCULA lE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES' box) DTSC 

YES 

OR 

Vapor Intrusion Guidance 

Interim Final 12104 

{last modified 1121105) 

CALCULA 1E INCREMENTAL RISKS FROM ACTUAL GROUNDWA TEA CONCENTRATION 
{enter 'X" in 'YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

{numbers only, 
no dashes\ 

75343 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

lc 
(em) 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

oenneabilitv\ 

SIC 

ENTER 
Target 
risk for 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(J.J.g/L) 

2.50E+00 

ENTER 

Depth 
below grade 

to water table, 

lm 
(em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 

X 

Chemical 

1, 1-Dichloroethane 

ENTER 

scs 
soil type 

directly above 

watertatle 

SIC 

ENTER 
User-defined 

vandose zone 
soil vapor 

penneabiiTty, 

k, 

(om2
) 

ENTER 
Averaging 
time for 

l 

ENTER 

Average 
soiV 

groundwater 
temperature, 

T, 

('C) 

24 

ENTER 
Vadose zone 

scs 
soil type 

L~Soil 

Parameters 

SIC 

ENTER 
Averaging 

time for 

J 

carcinogens, noncarcinogens, carcinogens, noncarcinogens, 

TR THO 
{unitless) {unitless) 

1.0E 06 

Used to calculate risk-based 
groundwater concentration. 

AT0 AT~ 
(}Irs\ <yrsl 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

ENTER 
Average vapor 

flow rate into bldg. 
{Leave blank to calculate) 

a,;, 
(Urn\ 

5 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

v 
Po "v 

(g/oml (unitlessl 

1.5 0.43 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
tyrsl (daysfyrl 

25 25C 

ENTER 
Vadose zone 

soil water-filled 

porosity, 
,v 

{cm%ml 

0.15 

1, 1-dichloroethane 
6/20/2006 

3:34PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Nonnal carbon component Unit 
Diffusivity Diffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. Dw H T, L'l.Hv,b T, Tc K., s URF RfC 

(cm2/s) (cm2/s) (atm-m3/mol) (OC) {cal/mol} ("K) rKJ (cm3/g) (mgfld {l-lglm3r1 (mg/m3) 

7.42E-02 1.05E-05 5.61E-03 25 6,895 I 330.55 I 523.00 3.16E+01 5.06E+03 1.6E-06 5.0E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, penneability, 

LT ,v 
• s.. ~ "' {cml (cm3Jcm3

) (cm3Jcm3
) (cm2) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding A,; n 4~· AHv,TS 

(cm3/s) (cm2
) (unitless! !em} (cal/moQ 

3.39E+D4 1.00E+06 S.OOE-03 15 7,294 

Average 
Diffusion ConvecUon Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

Lo L, Csouroe ·~· Osoil 

(em! (em) (J.Lg/ma) (em) (cm3Js) 

1112.76 15 5.51E+02 1.25 8.33E+01 

OTSC/HERD 
Last Update: 1111103 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
penneability, zone, 

k, ~ 
(cm2

) {em~ 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTs H';s 

(atm-m3/mol) (unitless} 

5.3BE-03 2.21E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~• ~~,_ 

(cm2Js) (cm2
) 

5.79E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(cm3Jcm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

"TS 

(g_fcm-s} 

1.80E-04 

Exponent of 
equivalent 
foundation 

Pee let 
number, 
exp{Pef) 

(unitless) 

3.20E+12 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

8,p '·"' (cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"'v o""~ 
(cm'2/s) (cm2Js) 

5.79E-03 3.53E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a q,uilding 

iunitless) {J.1.9/m3) 

5.26E-06 2.90E-03 

Floor-
wall 

seam 
perimeter, 

"'~· {em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

oe\ 
(cm2Js) 

1.99E-04 

Unit 
risk 

factor, 

URF 

{J.Lg/m3t 

1.6E-06 

Reference 
cone., 

RIC 

(mg/m3) 

S.OE-01 

1, i -dichloroethane 
6/2012006 

3:33PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCUU\TIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundWater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(,zyl) (pg/L) (w.J/L) ("giL) (w.JIL) (unitless) (unitless) 

NA NA NA 5.06E+06 NA 1.1E-09 3.3E-06 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC!HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE ... 

MORE ... 

MORE ... 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRA llON (enter "X" in "YES" box) DTSC 

YES 

OR 

Vapor Intrusion Guidance 

Interim Fina112f04 

(last modified 1/21105) 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCEN"TRA llON 
(enter "X" in "YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

95636 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

L, 

{em) 

15 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

permeability) 

SIC 

ENTER 
Target 
risk for 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
{I'WL) 

2.30E+01 

ENTER 

Depth 
below grade 

to water table, 
Lw; 

(em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 

X 

Chemical 

1 ,2,4-Trimethylbenzene 

ENTER 

scs 
soil type 

directly ab:>ve 

water table 

SIC 

ENTER 
User-defir,ed 

vandose zone 
soil vapor 

permeability, 

" {cm2
) 

ENTER 
Averaging 
time for 

I 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

T, 

fC) 

24 

ENTER 
Vadose zone 

scs 
soil type 

L~Soil 
Paramaters 

SIC 

ENTER 
Averaging 

time for 

I 

carcinogens, noncarcinogens, carcinogens, noncarcinogens, 
TR THO 

(unitlessl (unitlessl 

1.0E-06 

Used to calculate risk-based 
roundwater concentration. 

ATe AT~ 

(:jrsl (yrs) 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a.;, 
CUm) 

5 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

v 
Po 

,v 
{g/cmi) (unit!ess) 

1.5 0.43 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
Wrsl rdamg 

25 250 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

e.v 
{cm3Jcmi) 

0.15 

1 ,2,4-trimethylbenzene 
6/20/2006 

3:36PM 



CHEMICAL PROPERTIES SHEEr 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivtty at reference reference the normal boiling Critical parUtion water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
0, Dw H Te h.Hv,b Te Tc ""' s URF RfC 

(em.%) (cm2/s) (atm-m3/mol) rc) (cal/mol) ('K) ('K) (cm3/g) (mg/L) (pg/msr1 (mgfm3
) 

6.06E-02 7.92E-06 6.14E-03 25 9,369 I 442.3o I 649.17 1.35E+03 5.70E+01 O.OE+OO 6.0E-03 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, penneability, penneability, 

LT e,v s, ~ ~ 
(em} (cm3/cm3

) (cm3/cm3
) (cm2) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding As " Zcrack 1\..Hv,TS 

(cm3/s) (cm2
) (unitless} ~em} fcal/moQ 

3.39E+04 1.00E+06 5.00E-03 15 11,516 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Cso.....,e rcrack Q~, 

(em) (em) (J.lg/mz) (em) {cm3/s) 

1112.76 15 5.43E+03 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/'1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

II, La 
(cm2

) {em~ 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTS H'n; 

(atm-m3/mol) (unitless) 

5.76E-03 2.36E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrnck 

Ao~· 
(cm2/s) (cm2

) 

4.73E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclasstfied Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"= 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~TS 

i~cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

(unitless) 

2.05E+15 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

"~· Bw,c~ 

(cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"ffv Detfcz 

(cm2/s) (cm2/s) 

4.73E-03 2.75E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

~ cb,.lding 

(unitless) (0'1llm'l 

4.11E-06 2.23E-02 

Floor-
wall 

seam 
perimeter, 

x.,,_ 
(em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

D"ffT 

(cm2/s) 

1.55E-04 

Unit 
risk 

factor, 

URF 

(p.g!m:Y1 

NA 

Reference 
cone., 

RfC 

(mg/m3
) 

6.0E-03 

1 ,2,4-trimethylbenzene 
6/20/2006 

3:36PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAl RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

("giL) ("giL) ("giL) ("giL) (~) (unitless) (unitless) 

NA NA NA 5.70E+04 NA NA 2.1E-03 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC/HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWA TEA CONCENTRA TlON {enter "X' in "YES" box) DTSC 

YES 

OR 

Vapor Intrusion Guidance 

Interim Anal 12/04 

(last modified 1/21/05) 

CALCULA 1E INCREMENTAL RISKS FROM ACTUAL GROUNDWA TEA CON CENTRA TlON 
(enter ·x· in "YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

108678 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lc 
(em) 

15 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

ermeabil" 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1.0E 06 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(J.tg/L) 

6.30E+00 

ENTER 

Depth 
below grade 

to water table, 
Lw, 
(em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THO 
(unjtless) 

Used to calculate risk-based 
qroundwater concentration. 

X 

Chemical 

1 ,3,5 Trimethylbenzene 

ENTER 

scs 
soil type 

directly above 

water table 

SIC 

ENTER 
User-defined 

vandose zone 
soil vapor 

permeability, 

k., 
(cm2) 

ENTER 
Averaging 

time for 
carcinogens, 

AT, 
(yrsl 

70 

ENTER 

Average 
soiV 

groundwater 
temperature, 

To 

CC) 

24 

ENTER 
Vadose zone 

scs 
soil type 

lookup Soil 
Parameters 

SIC 

ENTER 
Averaging 
time for 

non carcinogens, 
AT~ 
(yrs) 

30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Medel 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

Osr;;1 

(Uml 

5 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

v 

'" 
,v 

(gfcm1 unitless 

1.5 0.43 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrs) (davsfw) 

25 250 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

,v 

(cm%m1 

0.15 

1 ,3,5-trimethylbenzene 
6/20/2006 

3:37PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Puce 

Jaw constant Jaw constant vaporization at Normal caroon component Unit 
Ditfusivity Diffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, "factor, cone., 

o. Dw H T, AHv.b T, Tc Koo s URF RfC 

(cm2/s) (cm2/s) (atm-m3/mol) ("C) (cal/mol} ('K) rKJ (cm3/g) {mg!L} (pgtm3r1 (mg/m3) 

6.02E-02 8.67E-06 5.87E-03 25 9,321 l437.a9 I 637.25 1.35E+03 2.00E+OO O.OE+OO 6.0E-03 

END 

1 of '1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled totai fluid intrinsic relative air 

separation, porosity, saturation, penneability, permeability, 

LT sv 

"'" ~ 

"" ~em} (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack~ Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding A,; " z..,, t.Hv.TS 

(cm3/s) (cm2
) {unitlessJ (em} (cal/mo~ 

3.39E+04 1.00E+06 5.00E-03 15 11,495 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csource ,,_ Osoil 

(em} ~cml oom"l ~em~ (cm2/s) 

1112.76 15 1.42E+03 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

k, 

""' (cm2
) (em} 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

Hn H'Ts 
(atm-m2/mol) {unitless~ 

5.50E-03 2.25E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack 

""~· (cm2/s) (em") 

4.70E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassffied Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

n,, 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~" 
~em-s~ 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

~unitlessl 

2.59E+15 

Air-filled Water-filled 
porosity in porosiTy in 
capillary capillary 

zone, zone, 

s,p llwp 
(cm3/cm1 (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
dtffusion diffusion 

coefficient, coefficient, 
oeffv oeffcz 

(cm2/s) (cm2/s) 

4.70E-03 2.86E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a C~u)dill!J 

~unitless} (J.lQ/ms) 

4.26E-06 6.05E-03 

Floor-
wall 

seam 
perimeter, 

""~· {em} 

4,000 

Total 
overall 

effective 
dtffusion 

coefficient, 
OeffT 

(cm2/s) 

1.61E-04 

Unit 
risk 

factor, 

URF 

(J.l9/msr1 

NA 

Reference 
cone., 

RIC 

(mgfm") 

6.0E-03 

1,3,5-trimethylbenzene 
6/20!2006 

3:37PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., s cone., 
(,giL) (,giL) (~) (""/L) (l'lJiL) 

NA NA NA 2.00E+03 NA 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

NA 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

S.SE-04 



DTSC/HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRA TlON (enter "X" in "YES" box} 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CON CENTRA llON 
(enter ·x· in "YES" box and initial groundwater cone. below} 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

135988 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(""L) 

7.30E+01 

ENTER 

Depth 
below grade 

X 

Chemical 

sec-Butytbenzene 

ENTER ENTER 

Average 
soil! 

scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Rnal12104 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

L, 

(em} 

15 

ENTER 
Vadose zone 

scs 
son type 

(used to estimate 

soil vapor 

ermeabir 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
1R 

{unitless) 

1.0E-06 

Lw, 
{em} 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

1HQ 
(unilless) 

Used to calculate risk-based 
groundwater concentration. 

directly above T, 
watertab!e rc) 

SIC 24 

ENTER 
User-defined ENTER 

vandose :zone Vadose zone 
son vapor scs 

permeability, soil type 

"' '-"' 
(cm1 

Parameters 

SIC 

ENTER ENTER 
Averaging Averaging 
time for time for 

carcinogens, noncarcinogens, 
AT0 AT~ 

(yrsl tyrs) 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Osr;;1 

{Um) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

sol! dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v S,V 

(glom~ unitless (cm3/cm1 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrs) (dayslyr} 

25 250 

sec-butyl benzene 
6/20/2006 

3;38 PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

Jaw constant law constant vaporization at Normal carbon component Unit 
Dtffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. Dw H T, Ll..Hv,b T, Tc K., s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) {cal/mol} ('K) ("K) (cm3/g) {m~} ()-1.9/msf, (mg/m3
) 

5.70E-02 8.12E-06 1.39E-02 25 88,730 I 446.so I 679.00 9.66E+02 3.94E+00 O.OE+OO 1.4E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-tilled total fluid intrinsic relative air 

separation, porosity, saturation, penneability, penneability, 

LT e.v s,. " "" (em) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

} 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Qbuild"01g A,; " "'·- ~Hv,TS 

(cm3/s) (cm2
) (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 106,642 

Average 
Diffusion Convection Source vapoc 

path path vapoc Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csource 

·~· 
Osoil 

(em) (em) (J.Lg/m3) (em) (cm3/s) 

1112.76 15 2.26E+04 125 8.33E+01 

DTSC/HERD 
last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
penneability, zone, 

k, 

'"" (cm2
} (em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

Kcs H'TS 
(atm-m3/mol) (unitless) 

7.56E-03 3.10E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack 

""~· (cm2/s) (cm2) 

4.45E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

n., 
(cm3/cm3) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

'TS 
(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(l"'ef) 

(unitless) 

1.90E+16 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

8op ewp 

(cm3/cm3
) (cm3/cm') 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient •. 

o"'', oeffcz 

{cm2/s) (cm2/s) 

4.45E-03 2.46E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a Cbulding 

(unitless) (J.Lg/m3) 

3.67E-06 8.30E-02 

Floor-
wall 

seam 
perimeter, 

"'""' (em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"'\ 
(cm2/s) 

1.39E-04 

Unit 
risk 

factor, 

URr 

().19/m3r, 

NA 

Reference 
cone., 

RIC 

(mg/m3) 

1.4E-01 

sec-butylbenzene 
6/20/2006 

3:38PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

("giL) ("giL) ("giL) ("giL) (og/L) (unitless) (unitless) 

NA NA NA 3.94E+03 NA NA 3.4E-04 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



01SC/HERD 
Last Update: 1 i/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWA TEA CONCENTRATION 
{enter ·x· in "YES" box and initial groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashesl (!!g/L) Chemical 

71432 3.i4E+00 Benzene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soiV 

of enclosed below grade scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Fina112/04 

(last modffied 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soli type temperature, {Leave blank to calculate) 

L, Lw, directly above T, 

(cml (cml water table {"c) 

iS 1127.76 SIC 24 

ENTER ENTER 
Vadose zone User-defined ENTER 

scs vandose zcne Vadose zone 
soil type soil vapor scs 

(used to estimate OR permeability, soil type 

soil vapor " L~Soil 

ermeabili {cm2) Paranwters 

SIC SIC 

ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for 

carcinogens, non carcinogens, carcinogens, noncarcinogens, 
TR 1110 

(unitless) (unitless) 

1.0E 06 

Used to calculate risk-based 
groundwater concentration. 

ATe AT~ 
(yrsl (:(rs) 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

a.,, 
IUm) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

,,v ,v 9 v 
(g/cm!J unitless {cm3/cm!J 

i.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 

(yrsl (daystvp 

25 250 

benzene 
6/20/2006 

3:39PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

raw constant law constant vaporization at Normal carbon component Unit 
Dlffusivity Diffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature. temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, o. H Te h.Hv,b T, Tc K,, s URF RfC 

(cm2/s) (cm2/s) (atm-m3/mol) rc1 {cal/mol} ("K) ("K) {cm3/g) {m~} ().lgfm3r, (mgfm3) 

8.80E-02 9.80E-06 5.54E-03 25 7,342 I 353.24 I 562.16 5.89E+01 1.79E+03 2.9E-05 3.0E-02 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, permeability, 

LT e.v s,. " "' (em) (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below a<ea below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Obuildin.g A;, " Zo- t..Hv,TS 

(cm3/s) (cm2
) (unitless} (cmJ (cal/mol} 

3.39E+04 1.00E+06 5.00E-03 15 7,977 

Average 
Diffusion Convection Source vapm 

path path vapo' Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csouroe '~• Osoi 

~em} ~cml ()IQ/ms) 1cm2 (cm3/s) 

1112.76 15 6.81E+02 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

"' L,, 
(cm2

) {em} 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTS H'Ts 
(atm-m3/mol) 1unitless} 

5.29E-03 2.17E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocraok "'=• 

(cm2/s) (cm2
) 

6.86E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(cm3/cm1 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

"TS 
~em-s} 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

1unitless} 

3.50E+10 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

'•P ew.c2 

(cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 
Deffv o"' ~ 

(cm2/s) (cm2/s) 

6.86E-03 3.91E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a cbuildin.g 

~unitless~ (Jl9/ma) 

5.83E-06 3.97E-03 

Floor-
wall 

seam 
perimeter, 

)\,~· 

{em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 
DeffT 

(cm2/s) 

2.20E-04 

Unit 
risk 

factor, 

URF 

()1.9/m~-1 

2.9E-05 

Reference 
cone., 

RIC 

(mg/m3
) 

3.0E-02 

benzene 
6/20/2006 

3:39PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., s cone., 
<•giL) <•giL) (Ml)IL) <•giL) (~) 

NA NA NA 1.79E+06 NA 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

2.BE-08 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

7.6E-05 



DTSC/HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRA TlON (enter "X" in "YES" box) DTSC 

YES 

OR 

Vapor Intrusion Guidance 

Interim RnaJ 12104 

(last modified 1/21/05) 

CALCULA 1E INCREMENTAL RISKS FROM ACllJAL GROUNDWATER CONCENTRA llON 
(enter ·x· in "YES" box and initial groundwater cone. below} 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

156592 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Le 
(em) 

15 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

{unitlessl 

t.OE-06 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(J.Lg/L} 

5.50E+00 

ENTER 

Depth 
below grade 

to water table, 

Lm 
{em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

1HQ 
(unitlessl 

Used to calculate risk-based 
oroundwater concentration. 

X 

Chemical 

cis-1 ,2-Dichloroethylene 

ENTER 

scs 
soil type 

directly above 

water table 

S)C 

ENTER 
User-defined 

vandose zone 
sol! vapor 

permeability, 

k, 
(cm2

} 

ENTER 
Averaging 
time for 

carcinogens, 
ATe 
rvrsl 

70 

ENTER 

Average 
soil! 

groundwater 
temperature, 

T, 

('c) 

24 

ENTER 
Vadose zone 

scs 
soli type 

~Soil 

Parameters 

SIC 

ENTER 
Averaging 
time for 

noncarcinogens, 
AT~ 
\yrs) 

30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a.,, 
{Urn) 

5 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

v 
Po 

,v 

(g/om1 unitless 

1.5 0.43 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
fvrsl {days/yQ 

25 250 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

,v 

{om3/om1 

0.15 

cis-1 ,2-dichloroethylene 
6/20/2006 

3;40 PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, Dw H T, AHv.b T, Tc ""' s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) (cal/mofl ('K) (K) (cm3/g) (m~q (Jl.9/m3r, (mg/m3) 

7.36E-02 1.13E-05 4.07E-03 25 7,192 I 333.65 I 544.00 3.55E+01 3.50E+03 O.OE+OO 3.5E-02 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeabilrty, permeability, 

LT e.v s,. I< ~' 
{em} (cm3/cm3

) (cm3/cm3
) (cm2

) (cm2
) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Qb!Jilding Ae " Zcr.,, t..Hv.TS 

(cm3/s) (cm2
) {uniUessl {em} {cal/moll 

3.39E+04 1.00E+06 5.00E-03 15 7,592 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

'-« L, Csoun;:e rcrac:k Ooo, 

~cml ~em) {J.Lg/m) {em) (cm3/s) 

1112.76 15 8.79E+02 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

"' '"" (cm2
) (em) 

1.42E 09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTS H'TS 
(atm-m3/mol) ~unitless} 

3.90E-03 1.60E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack ""=• 

(cm2/s) (cm2
) 

5.74E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosiTy in 
capillary 

zone, 

''" (cm3/cm3
) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~TS 

~em-s} 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp{Pef) 

~unitless} 

4.04E+12 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

e,m e.m 
(cm3/cm3

) (cm3/cm3
) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 
oeffv D""m 

(cm2/s) (cm2/s) 

5.74E-03 4.09E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a cbuild'ing 

{uniUess} {J.LQ!mJ 

6.05E-06 5.32E-03 

Floor-
wall 

seam 
perimeter, 

x..,, 
(em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 
OeffT 

(cm2/s) 

2.29E-04 

Unit 
risk 

factor, 

URr 

~J.lg/m)-1 

NA 

Reference 
cone., 

RIC 

(mgfm3
) 

3.5E-02 

cis-1 ,2-dichloroethylene 
6/20/2006 

3:40PM 



RESULTS SHEET 

R!SK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone., s cone., 
(I'!JIL) (I'!JIL) (I'!JIL) ("giL) (I'!JIL) 

NA NA NA 3.50E+06 NA 

MESSAGE SUMMARY BELOW: 

END 

1 of '1 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

NA 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

8.7E-05 



DTSC/HERD 
Last Update: 1111/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA ENTRY SHEET 

CALCULA lE RISK-BASED GROUNDWA lER CONCENTRA llON (enter ·x· in "YES" box) 

YES 

OR 
CALCULA lE INCREMENTAL RISKS FROM ACTUA_ GROUNDWAlER CON CENTRA llON 
{enter ·x· in "YES" box and initial groundwater cone. below} 

ENTER 

Chemical 
CAS No. 

{numbers only, 
no dashes) 

100414 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(!J.g/L) 

2.10E+01 

ENTER 

Depth 
below grade 

X 

Chemical 

Ethyl benzene 

ENTER ENTER 

Average 
soil/ 

scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Rnal12104 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, to water table, soil type temperature, {Leave blank to calculate) 

L, 

(em) 

15 

ENTER 
Vadose zone 

scs 
son type 

(used to estimate 

soil vapor 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unltless) 

LOE-06 

Lm 
{em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

lHQ 
(unit!ess) 

Used to calculate risk-based 
oroundwater concentration. 

directly above T, 

water table ('C) 

SIC 24 

ENTER 
User-defined ENTER 

vandose zone Vadose zone 
soil vapor scs 

permeability, soil type 

lc 
,_,.. 

(cm2
) 

Param<Oters 

SIC 

ENTER ENTER 
Averaging Averaging 
time for tlmefor 

carcinogens, noncarcinogens, 
ATe AT., 
fyrs) f1Jrsl 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Qs:il 

(Urn) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

son dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v ,v 
(gfcm~ unltless (cm3/oml 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
{yrs) (days(yrl 

25 250 

ethylbenzen"e 
6/2012006 

3:41PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. o. H Te Ll.Hv.b T, Tc K., s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mol) (C) (cal/mol} n<i ("K) (cm3/g) (m~l {J.Lg/m3r1 (mg/m3) 

7.50E-02 7.80E-06 7.86E-03 25 8,501 I 409.34 I 617.20 3.63E+02 1.69E+02 O.OE+OO 1.0E+00 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeabilfty, permeability, 

LT e,' s,. ~ k;, 

(em) (cm3/cm3
) (cm3/cm3

) (cm2
) (em:;') 

1112.76 0.280 0.122. 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Qbuitdillg A;, " z,, .. .C..Hv,TS 

(cm3/s) (cm2
) (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 9,994 

Average 
Diffusion Convection Source vapoc 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csource rcr.ack Oson 

(em) (em) (J191ms) {em) (cm3/s) 

1112.76 15 6.40E+03 1.25 8.33E+01 

DTSC/HERD 
Last Update: 1111/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

"" '-= 
(cm2) (em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTs H'Th 
(atm-m3/mol) (unitless) 

7.43E-03 3.05E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocraok 

"'""" (cm2/s) (cm2
) 

5.85E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

nw 
(cm3/cm~ 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

"TS 
(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp{Pef) 

{unitless) 

2.36E+12 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

"·~ e.~ 
(cm3/cm3

) (cm3/cm~ 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 
o~, o'" '' 

(cm2/s) (cm2/s) 

5.85E-03 3.02E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a cbunding 

{unitless) {J.!.glms) 

4.51E-06 2.88E-02 

Floor-
wall 

seam 
perimeter, 

X..,, 
(em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

D'\ 
(cm2/s) 

1.70E-04 

Untt 
risk 

factor, 

URF 

(p.g/m3r1 

NA 

Reference 
cone., 

RfC 

(mg/m3
) 

1.0E+00 

ethylbenzene 
6/20/2006 

3:41 PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incrementa! Hazard 
Indoor Indoor Risk-based Pure Final risk: from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(I'!JIL) ("giL) (l'!lil) (-) (-) (unitless) (unitless) 

NA NA NA 1.69E+05 NA NA 1.6E-05 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



OTSC/HERD 
last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter ·x· in "YES" box and initial groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashes} (_llg/L) Chemical 

98828 1.29E+02 Cumene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soil! 

of enclosed below grade scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Final12f04 

(last modified 1121/05) 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

Lc Lw, directly above T, 

(em) )em) water table ('c) 

i5 1127.76 SIC 24 

ENTER ENTER 
Vadose zone User-defined ENTER 

scs vandose zone Vadose zone 
soil type soil vapo~ scs 

(used to estimate OR permeability, soil type 

soil vapor '· L~Soil 

ermeabW {cm2) 
Parameters 

SIC SIC 

ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for 

carcinogens, noncaroinogens, carcinogens, nonoarcinogens, 
TR THQ 

(unitless) (unitlessl 

1.0E 06 

Used to calculate risk-based 
groundwater concentration. 

ATe AT~ 
(yrs) lyrs) 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

a.,, 
(Urn) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

son dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v flwv 

{glom~ unitless (cm3/cml 

i.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
lyrs) (daysf:trl 

25 250 

cumene 
6/20/2006 

3:44PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity DtffusMty at reference reference the normal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. Dw H T, t..Hv,b Te Tc ""' 
s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mol) ~C) (cal/mol} ~K) ("K) (cm3/g) (m~} {J.L9/msr1 (mg/m3
) 

6.50E-02 7.10E-06 1.16E+00 25 10,335 I 425.56 I 631.10 4.89E+02 6.13E+01 O.OE+OO 4.0E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, permeability, 

LT e,v s.. ~ 1<., 
(em) (cm3/cm3

) (cm3/cm3
) (cm2) {cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Oou1ding Ae ~ ""~· t..Hv,TS 

(cm3/s) (cm2
) (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 12,447 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csource rcrnck Osool 

(em) (em) (Jl9/m3) (em) (em%) 

1112.76 15 5.72E+06 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

1<;, "" (cm2
) (em) 

1.42E-09 192.31 

Henry's law Henry's Jaw 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H., H'Ts 

(atm-m3/mol) (unitless) 

1.08E+00 4.42E+01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~• 

""""" {cm2/s) (cm2
) 

5.07E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~" 
(g!cm-s) 

1.80E-04 

Exponent of 
equivaJent 
foundation 

Peclet 
number, 

exp(Pef) 

(unitless) 

1.89E+14 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

9a,cz 8wp 

{cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

oeffv o•• 
~ 

(cm2/s) (cm2/s) 

5.07E-03 2.07E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

u Cooilcf .. g 

(unitless) (J.19{m3) 

3.11E-06 1.78E+01 

Floor-
wall 

seam 
perimeter, 

x.~, 

(em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 
DeffT 

(cm2/s) 

1.17E-04 

Unit 
risk 

factor, 

URF 
(!1glm3r1 

NA 

Reference 
cone., 

RIC 

(mglm') 

4.0E-01 

cumene 
6/20/2006 

3:45PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundWater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(1'1)/L) ("giL) (1'1)/L) ("giL) (1'1)/L) (unitless) (unitless) 

NA NA NA 6.13E+04 NA NA 2.5E-02 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



OTSC1HERD 
Last Update: 1 i/1103 

GW-SCREEN 
Version 3.0; 04/03 

MORE ... 

MORE ... 

MORE ... 

DATA EN1RY SHEET 

CALCULA 1E RISK-BASED GROUNDWA 1ER CONCENTRATION {enter "X" in "YES" box) 

YES 

OR 
CALCULA 1E INCREMENTAL RISKS FROM AClUA_ GROUNDWA1ER CONCENTRATION 
{enter ·x· in "YES' box and initial groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

{numbers only, Cw 
no dashes) {).l91L} Chemical 

1634044 B.OOE+OO MTBE 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soil/ 

of enclosed below grade scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Rnal12!04 

{last modified 1121/05) 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soil type temperature, (leave blank to calculate) 

L, Lw, directly above T, 

jcm) jcm) water table fC) 

15 1127.76 SIC 24 

ENTER ENTER 
Vadose zone User-defln~d ENTER 

scs vandose zone Vadose zone 
soil type soil vapor scs 

{used to estimate OR permeability, soil type 

son vapor '" Looru.:>Soil 

ermeabili (cm2) 
Param .. tars-

SIC SIC 

ENTER ENTER ENTER ENTER 
Target Taryet hazard Averaging Averaging 
risk for quotient for time for time for 

carcinogens, noncarcinogens, carcinogens, non carcinogens, 
1R 1HQ ATe AT~ 

(unitlessl (unitlessl (yrs) rvrs) 

i.OE-06 70 30 

Used to calculate risk-based 
groundwater concentration. 

DTSC Indoor Air Guidance 
Unclassified Soli Screening Model 

O,.;t 

{Urn) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose=ne Vadose=ne 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v e.v 

{g(cm~ unitless (cm%m~ 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
ryrsl (dayslvr) 

25 250 

MTBE 
6/2012006 

3:48PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component UniT 
Diffusivity Diffusivity at reference reference the nonnal boiling CriTical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubiliTy, factor, cone., 

o. Dw H Tn li..H,-.b T, Tc K.o s URF RIC 

{cm2/s) {cm2/s) {atm-m3/mol) ('C) (cal/mol) ('K) ("K) {cm3/g) {mQ!L) (ILQ/m3r1 (mg/m3) 

1.02E-01 1.05E-05 623E-04 25 6,678 I 32B.3o I 497.10 7.26E+00 5.10E+04 2.6E-07 3.0E+00 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, permeability, 

L, a.v s,. " ~' 
{cml (cm3/cm3

) (cm3/cm3
) (cm2

) (cm2
) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack· Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding A,; " 2',,"" -6.Hv,TS 

(cm3/s) {cm2
) (unitless) (em) {cal/mol) 

3.39E+04 1.00E+06 5.00E-03 15 7,113 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

Lo L, Cso._...,e fcrack a~, 

(em) (em) (J.IWm:.~) (em) (cm3/s) 

1112.76 15 1.96E+02 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

" La 
{cm2

) {em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H,, H'rn 

(atm-m3/mol) (unitless) 

5.99E-04 2.46E-02 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~• 

"""""' (cm2/s) (cm2
) 

7.99E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

n~ 

(cm3/cm3
) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

"" (g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe1

) 

(unitless) 

1.14E+09 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

9a,oz 9wm 

(cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion dtffusion 

coefficient, coefficient, 

D""v oeffcz 

(cm2/s) (cm2/s) 

7.99E-03 1.38E-04 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a cbuild"ng 

(unitless) (J.Lg/m:.~) 

1.95E-05 3.82E-03 

Floor-
wall 

seam 
perimeter, 

Xo=· 
(em) 

4,000 

Total 
overall 

effective 
dtffusion 

coefficient, 
QeffT 

(cm2/s) 

7.39E-04 

Unit 
risk 

factor, 

URF 

(J.LQfm3rl 

2.6E-D7 

Reference 
cone., 

RIC 

(mg/m3
) 

3.0E+00 

MTBE 
6/20/2006 

3:48PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk:-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carciryogen noncarcinogen 

(,.gil) (•giL) ,,giL) ,,giL) (,.giL) (unitless) (unitless) 

NA NA NA 5.10E+07 NA 2.4E-10 7.3E-07 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



D1SC/HERD 
Last Update: 11/i/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENlRY SHEET 

CALCUlATE RISK-BASED GROUNDWATER CONCENTRA TlON (enter "X" in "YES" box) 

YES 

OR 
CALCUlATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRA TlON 
(enter ·x· in "YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

91203 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(J.Lg/L) 

4.41E+01 

ENTER 

Depth 
below grade 

X 

Chemical 

Naphthalene 

ENTER ENTER 

Average 
soil/ 

scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim RnaJ 12104 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, to water table, soil type temperature, {Leave blank to caloulate) 

L, 
(em} 

15 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless} 

1.0E 06 

Lw, 
(em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
nonoareinogens, 

11-IQ 
(unitless) 

Used to calculate risk-based 
groundwater concentration. 

directly above To 
water table ec) 

SIC 24 

ENTER 
User-defined ENTER 

vandose zcne Vadose zone 
soil vapor scs 

permeability, soil type 

" 
,_,. 

(om2) 
Paramatars 

SIC 

ENTER ENTER 
Averaging Averaging 
time for time for 

carcinogens, noncarcinogens, 
AT, AT~ 

(yrsl (yrs) 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

""' 1Um) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v a.,v 

(g/oml unitless (om%m1 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
rvrs) (daysNrl 

25 250 

Naphthalene 
6/'20/2006 

3:49PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy ot Organic Pure 

law constant law constant vaporization at Normal carbon component UniT 
DiffusMty Dfffusivity at reference reference the normal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, Dw H Te AH,-,b T, Tc Koo s URF RIC 

(cm2/s) (cm2/s) (atmom3/mol) ('C) (cal/moQ ('K) ('K) (cm3/g) (mil!!,i (J.L91msr, {mg/m3
) 

5.90E-02 7.50E-06 4.82E-04 25 10,373 1491.14 I 748.40 2.00E+03 3.10E+01 3.4E-05 3.0E-03 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, penneability, penneability, 

LT ,v s,. " "' {em} (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Qbllilding As " Zo~· t..Hv.TS 

(cm3/s) (cm2
) ~unitlessl 1cml {cal/moQ 

3.39E+04 1.00E+06 S.OOE-03 15 12,768 

Average 
Diffusion Convection Source vapor 

path path :vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csouroe. '~• Oso~ 

~cml {cml ()19/m'''") ~cml {cm3/s) 

1112.76 15 8.10E+02 1.25 8.33E+01 

DTSC /HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeabiltty, zone, 

"' '= 
(cm2

) {em} 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTS H'Ts 
(atm-m3/mol) {unitlessl 

4.48E-04 1.84E-02 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocraok A,..,, 

(cm2/s) (cm2
) 

4.61E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~TS 

~cm-s1 

1.BOE-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
e:xp(Pef) 

{unitlessl 

5.1BE+15 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

'·~ e.~ 
(cm3/cm3) (cm%m') 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"'v D"'~ 
(cm2/s) (cm2/s) 

4.61E-03 1.20E-04 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a cbtlikf"'g 

~unitless) {)191m3l 

1.62E-05 1.32E-02 

Floor-
wall 

seam 
perimeter, 

"'~· (em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

D"'T 

(cm2/s) 

6.16E-04 

Unit 
risk 

factor, 

URI"'" 

{)191m3r1 

3.4E-05 

Reference 
cone., 

RfC 

{mg/m3
) 

3.0E-03 

Naphthalene 
6/20/2006 

3:49PM 



RESULTS SHEET 

R1SK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

("giL) (~) (~IL) (~) (~) (unitless) (unitless) 

NA NA NA 3.10E+04 NA UE-07 2.5E-03 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC/HERD 
Last Update: 11/1103 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA EJ\TRY SHEET 

CALCUlATE RISK-BASED GROUNDWATER CONCENlRAllON {enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENlRAllON 
{enter ·x· in "YES" box and inttial groundwater cone. below} 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashes) (J.tg/L) Chemical 

95476 2.60E+00 o-Xylene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soil! 

of enclosed below grade scs groundwater 

DTSC 

Vapor Intrusion Guidanoo 
Interim Rnal12104 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soil type temperature, (Leave blank to Ga[culate) 

L, Lw, directly above T, 

lcmJ (cml water table {oC} 

15 1127.76 SIC 24 

ENTER ENTER 
Vadose zone User-defined ENTER 

scs vandose zone Vadose zone 
soil type soil vapor scs 

(used to estimate OR permeability, soil type 

soil vapor " L~Soil 

ermeabili {cm2} 
Param«ters 

SIC SIC 

ENTER ENTER ENTER ENTER 
Target Target hazard Averagin£ Averaging 
risk for quotient for time for time for 

carcinogens, noncarcinogens, carcinogens, noncarcinogens, 
TR THO A To AT~ 

(unitlessl (unitless) (}Irs) (}Irs) 

1.0E-06 70 30 

Used to calculate risk-based 
groundwater concentration. 

DTSC Indoor Air Guidance 
Unclassified Sci! Screening Model 

Oso:1 
(Urn) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soH total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v llwv 

(gfom1 unitless {cm%m1 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
{yrs} {davslyg 

25 250 

a-xylene 
6/20/2006 

3:49PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

Jaw constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. Dw H T, .6.Hv,b Te Tc !<., s URF RfC 

(cm2/s) {cm2/s) (atm-m3/mol) (C) (cal/mol) ("K) (K) (cm3/g) (mg/L) (JL9fmsrl (mg/m3
) 

B.?OE-02 i.OOE-05 5.18E-03 25 8,661 I 417.6o I 630.30 3.63E+02 1.78E+02 O.OE+OO 1.0E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porostty, saturation, permeability, permeability, 

L, e,v s'" ' I<, 
(em) (cm3/cm3) (cm3/cm3) (cm2

) (cm2
) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding A;; " ""~· t..Hv,Ts 

(cm3/s) (cm2
) (unitless) (em) (caVmol) 

3.39E+04 1.00E+06 5.00E-03 15 10,245 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, c_, r~· Osoil 

(em) (em) (f.l9/m:>) (em) (cm3/s) 

1112.76 15 5.21E+02 1.25 8.33E+01 

DTSC/HERD 
Last Update: 1 i/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

!<;, 

""' (cm2
) (em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H~ H'~ 

(atm-m3/mol) (unitless) 

4.88E-03 2.00E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
D"'""' 

""""" (cm2/s) (cm2
) 

6.79E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

·~ (g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp{Pef) 

(unitless) 

4.63E+10 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

"~ 9wp 

{cm3/cm3
) (cm3/cm3) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D""v oeffcz 

(cm2/s) (cm2/s) 

6.79E-03 4.00E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

u Cbuid"ng 

(unitless) (J.Lg/m:>) 

5.95E-06 3.10E-03 

Floor-
wall 

seam 
perimeter, 

)\,., 

(em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

D"", 
(cm2/s) 

2.25E-04 

UniT 
risk 

factor, 

URF 
(J.Lg/m3r1 

NA 

Reference 
cone., 

RIC 

(mg/m3
) 

1.0E-01 

a-xylene 
6/20/2006 

3:49PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubility, groundwater 

carcinogen noncarcinogen cone .• s cone., 
(oWl) {J.tg/L) (,giL) (,giL) (oWl) 

NA NA NA 1.78E+05 NA 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

NA 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

non carcinogen 
{unitless) 

1.8E-05 



DTSC/HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA EN1RY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENlRAllON {enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCEN1RA llON 
{enter "X" in "YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

{numbers only, 
no dashes) 

103651 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
{J.Lg/L} 

5.00E+01 

ENTER 

Depth 
below grade 

X 

Chemical 

n Propylbenzene 

ENTER ENTER 

Average 
soil! 

scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Rnai12/04 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, to water table, soil type temperature, {Leave blank to calculate) 

L, 

(om) 

15 

ENTER 
Vadose zone 

scs 
soil type 

{used to estimate 

soil vapor 

_permeability) 

SIC 

ENTER 
Target 
risk for 

Lw; 
(om) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 

directly above T, 
water table ('C) 

SIC 24 

ENTER 
User-defined ENTER 

van dose zone Vadose zone 
soil vapor scs 

permeability, soil type 

" l lookup SOil 

J (cm2) 
ParamGters 

SIC 

ENTER ENTER 
Averaging Averaging 
time for time for 

caromogens, non carcinogens, carcinogens, noncarc1nogens, 
1R THO 

{unitlessl (unl!less) 

f.OE-06 

Used to calculate risk-based 
~roundwater concentration. 

AT, AT~ 
(yrs} Wrsl 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

0,.,;1 

(Uml 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v s v 

{glom~ __ _iunitles_& {cm3/cm1 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrsl (da'(sfyrl 

25 250 

n-propylbenzene 
6/20/2006 

3:50PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant Jaw constant vaporization at Normal carbon component Unit 
Diffusivity Dtffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, Dw H Te AI-\,; T, Tc Koo s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mol) ("C) {cal/mol) ("K) ("K) (cm3/g) {mg!L} (JLg/ms)"l (mg!m3
) 

6.01E-02 7.83E-06 1.07E-02 25 9,123 I 432.2o I 630.00 5.62E+02 6.00E+01 O.OE+OO 1.4E 01 

END 

i o11 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, penneabilrty, penneability, 

L, '·' s,. " "'" (em) (cm3/cm3
) (cms/cm3

) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

ObuOdill!,l A, " ""=· ll..Hv,TS 
(cms/s) (cm2

) (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 11,186 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csoorce fcrac:k Ow" 
(em) (em) ()1.9/ma) (em) (cm3/s) 

1112.76 15 2.05E+04 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillruy 
permeability, zone, 

"" 
L., 

(cm2
) (em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H., H'Ts 

(atm-m3/mol) (unitless) 

1.00E-02 4.10E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o~• A,., 

(cm2/s) (cm2
) 

4.69E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillruy 

zone, 

"~ 
(ems/em~ 

0.481 

Vapor 
viscostty at 

ave. soil 
temperature, 

~'ffi 

(g/cm-s) 

1.80E·04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Per) 

(unitless) 

2.75E+15 

Air-filled Water-filled 
porosity in porosity in 
capillruy capillary 

zone, zone, 

Ba.cz e.,~ 

(cms/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"ffv o"'~ 
(cm2/s) (cm2/s) 

4.69E-03 2.38E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg, 
coefficient, cone., 

u cbuilding 

(unitless) (Jl.9/ms) 

3.56E-06 7.30E-02 

Floor-
wall 

seam 
perimeter, 

x.. .. 
(em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"'T 
(cm2/s) 

1.34E-04 

Unit 
risk 

factor, 

URF 
(Jig/mar, 

NA 

Reference 
cone., 

RfC 

(mg/m3) 

1.4E-01 

n-propylbenzene 
6/20/2006 

3:50PM 



RESULTS SHEET 

RISK·BASED GROUNDWATER CONCENTRATION CALCUlATIONS: INCREMENTAL RISK CALCUlATIONS: 

Incremental Hazard 
Indoor Indoor Risk~based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(I'(JIL) (1'()/L) (I'(JIL) (1'()/L) (l!QIL) (unitless) (unitless) 

NA NA NA 6.00E+D4 NA NA 3.0E-04 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC/ HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE ... 

MORE ... 

MORE ... 

DATA ENTRY SHEET 

CALCUlATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CON CENTRA llON 
(enter ·x· in "YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

98066 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(~J-gll} 

9.40E+00 

ENTER 

Depth 
below grade 

X 

Chemical 

tert-Butylbenzene 

ENTER ENTER 

Average 
soil! 

scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Anai12/04 

{last modified 1/21/05} 

ENTER 
Average vapor 

flow rate into bldg. 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, to water table, soil type temperature, (Leave blank to calculate} 

L, 

(em) 

15 

ENTER 
Vadose zone 

scs 
soU type 

(used to estimate 

soil vapor 

enneabir 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1.0E 06 

L~ 

(cml 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THO 
(unitlessl 

Used to calculate risk-based 
qroundwater concentration. 

directly above T, 

water table ('C) 

SIC 24 

ENTER 
User-defined ENTER 

vandose zo1e Vadose zone 
soil vapor scs 

permeabllity, soil type 

" LookJ.t;l Soil 

{om2
} 

Param0ters 

SIC 

ENTER ENTER 
Averaging Averaging 
time for time for 

carcinogens, noncarcinogens, 
AT, AT~ 
lyrs) trrsl 

70 30 

D1SC Indoor Air Guidance 
Unclassffied Soil Screening Model 

"'"' (Vm) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

p,v "v ev 

(g/oml unitless (om%m~ 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(Ws) (day&yrl 

25 250 

tert-butylbenzene 
6/20/2006 

3:52PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant . vaporization at Normal cart>on component Unit 
Diffusivity Diffusivity at reference reference the normal boiling Critical partttion water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, Dw H T, ..:iHv.b Te Tc "= s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) (cal/mol} ("K) ('K) (cm3/g) (mg/1...} (J.19/m3r, (mg/m3) 

5.65E-02 8.02E-06 1.19E-02 25 8,980 l442.fo I 1220.00 7.71E+02 2.95E+01 O.OE+OO 1.4E-01 

END 

1 of "1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, penneability, penneabilrty, 

L; e.v s,. " "' ~cml (cm3/cm3
) (cm3/cm3

) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below a.-ea below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding A,; " z,,., t..Hv.Ts 

(cm3/s) {cm2
) (unitless) ~em~ {cal/mol! 

3.39E+04 1.00E+06 5.00E-03 15 9,452 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

Lo L, Csource rcrnok Ow, 

~em} ~cmJ ().I.Q/m3) !cml {cm3/s) 

1112.76 15 4.34E+03 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/"1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

" ~' 
(cm2

) {em} 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H;s H'Ts 

(atm-m3/mol) iunttless) 

1.13E-02 4.62E·01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrook ~~,.,, 

(cm2/s} (cm2
) 

4.41E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

n,, 
{cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~;s 

(g:/cm-s~ 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
e><p(Pef) 

(unitless} 

2.65E+16 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

9,m ew,oz 

(cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"ffv o•" a 

(cm2/s) (cm2/s) 

4.41E-03 2.22E·05 

Infinite 
source lnfintte 
indoor source 

attenuation bldg. 
coefficient, cone., 

a cb,.lding 

{unttless~ (""'m') 

3.33E-06 1.44E-02 

Floor-
wall 

seam 
perimeter, 

"""'' {em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"', 
(cm2/s) 

1.26E·04 

Untt 
risk 

factor, 

URC 
{Jl.91'm3r1 

NA 

Reference 
cone., 

RfC 

(mglm') 

1.4E-01 

tert-butylbenzene 
6/20/2006 

3:52PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAl RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(•~) ("giL) ("giL) (•giL) (,zyt_) (unitless) (unitless) 

NA NA NA 2.95E+04 NA NA 5.9E-05 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



OTSCJHERD 
Last Update: I 1!1103 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENlRAllON (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTIJAL GROUNDWATER CONCENlRAllON 
{enter "X' in 'YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

{numbers only, 
no dashes) 

127184 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
{J.l.g/L) 

2.70E+00 

ENTER 

X 

Chemical 

Tetrachloroethylene 

ENTER ENTER 

DTSC 

Vapor Intrusion Guidance 

Interim Anal 12/04 

(last modified 1/21/05) 

ENTER 
Average vapor 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Depth 
below grade 

to water table, 

LwT 

SCS 
soil type 

directly above 

water table 

Average 
soil! 

groundwater 
temperature, 

T, 

flow rate into bldg. 
(Leave blank to calculate) 

Le 
(em) 

i5 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

SIC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1.0E-06 

(em) 

ii27.76 

OR 

ENTER 
Target hazard 

quotient for 
non carcinogens, 

THQ 
(unitless) 

Used to calculate risk-based 
qroundwater concentration. 

("G) 

SIC 24 

ENTER 
User-defined ENTER 

vandose zone Vadose zone 
soil vapor SCS 

permeability, soil type 

k, L~S01l 

(om2
) 

Parame.tsrs-

SIC 

ENTER ENTER 
Averaging Averaging 
time for time for 

oarcinogeC~s, non carcinogens, 
ATe AT,., 
(:frs) (:frs) 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

""' (Urn) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

v ,, ,v e.v 

(g/cml) unitless {cm%m1 

i.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
iYrs) fdaysttrl 

25 250 

teraohloroethylene {PCE) 
6/2012006 

3:52PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
DITfusivity DiffusMty at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. Dw H T, .&Hv,b T, Tc Koo s URF RfC 

(cm2/s) (cm2/s) (atm-m3/mol) ('C) {cal/moQ ('K) ('K) (cm3/g) {mg!L} (J.Lg/m3r1 (mglm') 

7.20E-02 8.20E-06 1.84E-02 25 8,288 I 394.4o I 620.20 1.55E+02 2.00E+02 5.9E-06 3.5E-02 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source· zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, penneability, 

LT a,' s.. ~ "' (em) (ems/ems) (ems/ems) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding As " z.,.,, AHv,TS 

(cms/s) (cm2
) (unttless) (em) (cal/mol) 

3.39E+D4 1.00E+06 5.00E·03 15 9,410 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Csourcs '~• Osoil 

(em) (em) (J.lg/ms) (em) (cms/s) 

1112.76 15 1.93E+03 1.25 8.33E+01 

OTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

k, '= 
(cm2

) (em) 

1.42E·09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H~ H'~ 

{atm-ms/mol) (unitless) 

1.74E-02 7.14E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack 

""""' (cm2/s) (cm2
) 

5.62E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(ems/em~ 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~~ 

(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

(unitless) 

7.73E+12 

Air~filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

··~ O.,a 
(ems/ems) (ems/ems) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

o"", Deffcz 

(cm2/s) (cm2/s) 

5.62E·03 2.57E·05 

Infinite 
source lnfintte 
indoor source 

attenuation bldg. 
coefficient, cone., 

a Cbulding 

(unttless) (J-19/mj 

3.85E·06 7.42E·03 

Floor~ 

wall 
seam 

perimeter, 

"'~· (em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"'T 
(cm2/s) 

1.46E-04 

Untt 
risk 

factor, 

UflF 

(J.191msrl 

5.9E-06 

Reference 
cone., 

flfC 

(mg/ms) 

3.5E-02 

terachloroethylene (PCE) 
6/20/2006 

3:52PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Haza<d 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(,zyl) ("giL) <•giL) <•giL) (,zyl) (unttless) (unitless) 

NA NA NA 2.00E+05 NA 1.1E-08 1.2E-04 

MESSAGE SUMMARY BELOW: 

END 

"i of 1 



DTSC/HERD 
last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA EN1RY SHEET 

CALCULAlE RISK-BASED G.ROUNOWA lER CONCENTRA TJON (enter "X" in "YES" box} DTSC 

YES 

OR 

Vapor Intrusion Guidance 

Interim Final 12104 

(last modified i/21/05) 

CALCULA 1E INCREMENTAL RISKS FROM AC11JAL GROUNDWA lER CONCENTRATION 
(enter "X" in ·YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

156605 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

L, 

(om) 

15 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

ermeabil 

SIC 

ENTER 
Target 
risk for 

carcinogens, 

TR 
(unitless) 

1.0E-06 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(!-lg/l) 

5.20E+00 

ENTER 

Depth 
below grade 

to water table, 

Lw; 

{om} 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncaroinogens, 

THO 
{unitlessl 

Used to calculate risk-based 
groundwater concentration. 

X 

Chemical 

trans 1,2 Diohloroethylene 

ENTER 

scs 
soil type 

directly above 

water table 

SIC 

ENTER 
User-defined 

vandose zone 
soil vapor 

permeability, 

k, 
(om2} 

ENTER 
Averaging 
time for 

carcinogens, 

A To 
(yrs) 

70 

ENTER 

Average 
soiV 

groundwater 
temperature, 

T, 
ec) 

24 

ENTER 
Vadose zone 

scs 
soil type 

L~Soil 

Parameters 

SIC 

ENTER 
Averaging 
time for 

noncarcinogens, 

AT~ 
ttrsl 

30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

ENTER 
Average vapor 

flow rate into bldg. 
(leave blank to calculate} 

Qsdl 

(Urn) 

5 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

' Po o' 
(glom~ unitless 

1.5 0.43 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrs) (davsJyrl 

25 250 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

e..' 
(om3/om~ 

0.15 

trans-I ,2-dichloroethylene 
6/20/2006 

3:53PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, D, H T, AHv,b T, Tc Koo s URF RIC 

(cm2/s) (cm2/s) (atm~m3/mol) ("C) {cal/moQ ("K) ("K) (cm3/g) (moiL) (Jl.9/m
3r' (mg/m3

) 

7.07E-02 1.19E-05 9.36E-03 25 6,717 I 32o.a5 I 516.50 5.25E+01 6.30E+03 O.OE+OO 7.0E-02 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, permeability, 

LT e,v s,, " ~" 
{em} (cm3/cm3) {cm3/cm~ (cm2

) (cm2
) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Qt>llllding As " z..,, llHv,TS 

(cm3/s) (cm2
) (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 6,986 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L; L, Csouroa. ,_, Osoil 

(em) {em) (J-l9/m3) (em) (em%) 

1112.76 15 1.92E+03 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
penneability, zone, 

K, ~ 
(cm2

) (cml 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H.s H'.s 
(atm-m3/mol) (unitless) 

8.99E-03 3.69E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o-• Acrack 

(cm2/s} (cm2
) 

5.51E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"~ 
(cm3/cm3) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~~ 

(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pef) 

(unitless) 

1.33E+13 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

ea,cz Ow.~ 
(cm3/cm3) (cm3/cm3) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"ffv o"'~ 
(cm2/s) (cm2/s) 

5.51E-03 3.04E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a Ct,ulding 

(unitless) (l'!jimj 

4.54E-06 8.71E-03 

Floor-
wan 

seam 
perimeter, 

)(,=· 
{em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"'', 
(cm2/s) 

1.72E-04 

Unit 
risk 

factor, 

URF 

(J-l9/m3r, 

NA 

Reference 
cone., 

RIC 

(mg/m3) 

?.OE-02 

trans-1 ,2-dichloroethylene 
6/20/2006 

3:53PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to inttusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(•giL) (•giL) (.oil) (•giL) (•giL) (unitless) (unitless) 

NA NA NA 6.30E+06 NA NA 7.1E-05 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC/HERD 
Last Update: 1111/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRA TlON (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter ·x· in l'ES" box and initial groundwater oono. below) 

ENTER 

Chemical 
CAS No. 

(numbers onty, 
no dashes) 

79016 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
{!!g/L) 

2.50E+00 

ENTER 

Depth 
below grade 

X 

Chemical 

Trichloroethylene 

ENTER ENTER 

Average 
soiV 

scs groundwater 

DTSC 
Vapor Intrusion Guidance 

interim Final 12104 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, to water table, soli type temperature, {Leave blank to calculate) 

L, 

(om) 

15 

ENTER 
Vadose zone 

scs 
son type 

(used to estimate 

soH vapor 

permeabllitvl 

SIC 

ENTER 
Target 
risk tor 

L~ 

(om) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 

directty above T, 

water table {oC) 

SIC 24 

ENTER 
User-deffnsd ENTER 

vandose zcne Vadose zone 
soil vapor scs 

permeability, soil type 

" I Lookq>Soil I (cm2) 
ParamA.ters 

SIC 

ENTER ENTER 
Averaging Averaging 
time for time for 

carcinogens, noncarcinogens, carcinogens, noncarcinogens, 
1R lHQ 

{unltlessl (unitless) 

1.0E-06 

Used to calculate risk-based 
groundwater concentration. 

AT, AT~ 
(ws) iyrsl 

70 30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

osclr 

(Urn) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

' Po o' s' 
(gfcmi) (unitless) (cm3/cm1 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
fyrs) (daysfyr} 

25 250 

trichloroethylene (TCE) 
612012006 

3:54PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Nonnal carbon component Unit 
Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk: Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

o. o. H Te AHv,b T, Tc 
""" 

s URF RfC 

{cm2/s) (cm2/s) (atm-m3/mol) ("C) (callmol) (OK) (OK) {cm3/g) (mg!L) (J!91m3
)"

1 (mg!m3
) 

7.90E-02 9.10E-06 1.03E-02 25 7,505 I 360.36 I 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, permeability, 

LT a.v s,. " "' (em) (cm3/cm3
) {cm3/cm3

) (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

abuilding Ae " z.,.,, .b.Hv,TS 

(cm3/s) (cm2
) (unitless) (em) {cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 8,382 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

... L, Gsooroe '~· Oso~ 

(em) (em) (J.lg/ms) (em) (cm3/s) 

1112.76 15 1.00E+03 1.25 8.33E+01 

OTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
penneability, zone, 

" L,, 
(cm2

) (em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTS H\s 
(atm-m3/mol) (unitless) 

9.80E-03 4.02E-01 

Crack 
effective 
diffusion .Area of 

coefficient, crack, 
o=• 

""~· {cm2/s) (cm2
) 

6.16E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

n,, 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

"TS 
{g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Peclet 
number, 
e:xp(Pef) 

(unitless) 

5.57E+11 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

ea,cz O.m 
(cm3/cm3

) (cm3/cm3
) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

"" o•• D v "' 
(cm2_/s) (cm2/s) 

6.16E-03 3.07E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a Ctrul<ling 

{unitless) (J.!Qims) 

4.59E-06 4.61E-03 

Floor-
wall 

seam 
perimeter, 

""'"" (em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 
OeffT 

(cm2/s) 

1.73E-04 

Unit 
risk 

factor, 

URF 

(J.lgfm't 

2.0E-06 

Reference 
cone., 

RIC 

{mg/m3
) 

6.0E-01 

trichloroethylene (fCE) 
6/20/2006 

3:54PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

Indoor Indoor Risk-based Pure Final 
exposure exposure indoor component indoor 

groundwater groundwater exposure water exposure 
cone., cone., groundwater solubiliTy, groundwater 

carcinogen noncarcinogen cone., s cone., 
(pg/L) (pg!L) ("giL) (pg!L) (""IL) 

NA NA NA 1.47E+05 NA 

MESSAGE SUMMARY BELOW: 

END 

i of 1 

INCREMENTAL RISK CALCULATIONS: 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

2.3E-09 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

4.4E-05 



DTSC!HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE .. 

MORE .. 

MORE .. 

DATA EN1RY SHEET 

CALCULAlE RISK-BASED GROUNDWAlER CONCENTRA110N (enter "X" in "YES" box) DTSC 

YES 

OR 

Vapor Intrusion Guidance 

Interim Anal12104 

(last modified 1/21/05) 

CALCULA lE INCREMENTAL RISKS FROM ACTIJAL GROUNDWA TEA CONGEN1RA"TION 
(enter "X" in "YES' box and initial groundwater oonc. below} 

ENTER 

Chemical 
CAS No. 

{numbers only, 
no dashes) 

75014 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lc 

(em) 

15 

ENTER 
Vadose zone 

scs 
soil type 

(used to estimate 

soil vapor 

SIC 

ENTER 
Target 
risk tor 

carcinogens, 
TR 

(unitlessl 

1.0E-06 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
{!J.9/L) 

6.71E+01 

ENTER 

Depth 
below grade 

to water table, 

Lw, 
(em) 

1127.76 

OR 

ENTER 
Target hazard 

quotient for 
noncarc1nogens, 

THO 
(unitlessl 

Used to calculate risk-based 
qroundwater concentration. 

X 

Chemical 

Vinyl chloride (chloroethene) 

ENTER 

scs 
soil type 

directly above 

water table 

SIC 

ENTER 
User-defined 

vandose zone 
soil vapor 

permeability, 

" (cm2
} 

ENTER 
Averagir,g 
time for 

carcinogens, 
AT, 
(yrs) 

70 

ENTER 

Average 
soil! 

groundwater 
temperature, 

T, 

(C) 

24 

ENTER 
Vadose zone 

scs 
soil type 

'-"" Pararnet<>rs 

SIC 

ENTER 
Averaging 
time tor 

nonoarcinogens, 
AT~ 
(}Irs) 

30 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

ENTER 
Average vapor 

flow rate into bldg. 
(leave blank to calculate) 

0,.;1 

(Uml 

5 

ENTER ENTER 
Vadose zone Vadose zone 

soil dry soil total 
bulk density, porosity, 

v 
Po 

,v 

(glomi unitless 

1.5 0.43 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
Cyrsl (days/yr) 

25 250 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

flwv 

(cm3!cm"} 

0.15 

vinyl chloride 
6120/2006 

3:55PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

Jaw constant law constant vaporization at Normal caroon component UniT 
Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiHng point, point, temperature, coefficient, solubility, factor, cone., 

D" Dw H T, 11Hv,b T, Tc ""' 
s URF RIC 

(cm2/s) (cm2/s) (atm-m3/mo1) ('C) {cal/mol} ("K) ("K) (cm3/g) {mgiL} (J.Lg/m3r1 (mg/m3) 

1.06E-01 1.23E-05 2.69E-02 25 5,250 I 259.25 I 432.00 1.86E+01 8.80E+03 7.8E-05 1.0E-01 

END 

1 ot 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, permeability, 

LT ev s,. ' "'' (em) (cm3/cm~ (cm3/cm3
) {cm2

) (cm2
) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Obuildillg Ae " z. ... n.Hv,Ts 

(cm3/s) {cm2
) (unttress) (em) (cal/mol) 

3.39E+D4 1.00E+06 S.OOE-03 15 4,840 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

L, L, Cso=e fcrnck Osou 
(em) (em) (Jl9/ms) (em) (cm3/s) 

1112.76 15 721E+04 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeabiliTy, zone, 

"' L,, 

(cm2
) (em) 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

Hcs H'Ts 
(atm-m3Jmol) (unitless) 

2.62E-02 1.07E+00 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
o-• ~~,_ 

(cm2/s) (cm2
) 

8.27E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosiTy in 
capillary 

zone, 

n,, 
(cm3/cm3

) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

"TS 
(g!cm-s) 

1.80E-04 

B<ponentof 
equivalent 
foundation 

Peclet 
number, 
exp(Per) 

(unitless) 

5.68E+08 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

•,~ Bw,cz 

(cm3/cm3
) {cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 

D"'v D"rrc:z 

(cm2/s) (cm2Js) 

8.27E-03 3.65E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

a ctiOiiCfiOg 

(unitless) (J.!Wma) 

5.47E-06 3.95E-01 

Floor-
wall 

seam 
perimeter, 

x.,,_ 
(em) 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"'T 

(cm2/s) 

2.07E-04 

Unit 
risk 

factor, 

URF 
(J.lg/msr, 

7.8E-05 

Reference 
cone., 

RIC 

(mg/m3
) 

1.0E-01 

vinyl chloride 
6/2012006 

3:55PM 



RESULTS SHEET 

RISK·BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(pf!/L) (-) (j.tg/L) (-) (I'!JIL) (unitless) (unitless) 

NA NA NA 8.80E+06 NA 7.5E-06 2.3E-03 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC/HERD 
last Update: i i/-J/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENlFIY SHEET 

CALCULATE RISK-BASED GROUNDWA TEA CONCENlRA 110N (enter "X' in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTIJAL GROUNDWATER CONCENlRA110N 
(enter 'X" in "YES" box and initial groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashes) (J.~Y/L) Chemical 

106423 2.BOE+01 p-Xylene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soil! 

of enclosed below grade scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Final12104 

(last modified 1/2-J/05) 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

L, Lw, directly above T, 

(em) jom) water table rc) 

15 1127.76 SIC 24 

ENTER ENTER 
Vadose zone User-defined ENTER 

scs vandose zone Vadose zone 
soil type soil vapor scs 

(used to estimate OR permeability, soil type 

soil vapor k. .__."' 
(cm2

) 
Paramaoors 

SIC SIC 

ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for 

carcinogens, non carcinogens, carclnogens, noncarcmogens, 
TR THQ AT, AT~ 

(unitlessl (unitless) (yrs} tyrs) 

i.OE-06 70 30 

Used to calculate risk-based 
aroundwater concentration. 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

a,.,, 
)Umj 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v ,v 
(gfom1 unitless (om3/om3) 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
fyrs) )dayslyrl 

25 250 

p-xylenes 
6120/2006 

3:56PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivity at reference reference the nonnal boiling Critical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 
D, Dw H T, AHv,b Te Tc !<., s URF RIC 

(cm2/s) (cm2 /s) {atm-m3/mol) ('C) {cal/mol} ("K) ('K) (cm3/g) {mg!L} (J.Lg/m3r, (mgfm3) 

7.69E-02 8.44E-06 7.64E-03 25 8,525 I •11.s2 I 616.20 3.89E+02 1.85E+02 O.OE+OO 1.0E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeabiliTy, permeability, 

LT e,v s,, ki "' (em} (cm3/cm3
) (cm3/cm3

)- (cm2
) (cm2

) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Obwldfng Aa " 4,.,, LlHv,TS 

(cm3/s) (em'') (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 5.00E-03 15 10,083 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

Lo L, Csource rcrack Oro, 

(em) (em) (>'!lfm) (em) {cm3/s) 

1112.76 15 8.29E+03 125 8.33E+01 

DTSC/HERD 
Last Update: 1111103 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

" "'' (cm2
) fcm} 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

H., H'_, 

(atm-m31mol) (unitless} 

7.22E-03 2.96E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrack -(cm21s) (cm2

) 

6.00E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

"'' (cm3/cm3
) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~TS 

{g!cm-s) 

1.80E-04 

Bq:lonent of 
equivalent 
foundation 

Peclet 
number, 
exp(Pe1) 

(unitless) 

1.17E+12 

Air-filled Water-filled 
porosity in porosity in 
capillary capillary 

zone, zone, 

6apz 6wpz 

(cm3/cm3
) {cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 
oeffv oeffC'Z 

(cm21s) (cm21s) 

6.00E-03 3.15E-05 

Infinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

u CbuikfiOg 

(unttless) (>'!lfm') 

4.70E-06 3.90E-02 

Floor-
wall 

seam 
perimeter, 

x,..,, 
{cml 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 

o"'\ 
(cm21s) 

1.78E-04 

Unit 
risk 

factor, 

URF 

(J.l-9fmsr, 

NA 

Reference 
cone., 

RIC 

(mg/m3
) 

1.0E-01 

p-xylenes 
6/20/2006 

3:56PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(I'<J/L) (•giL) (-) (I'<JIL) (l>g/L) (unitless) (uniUess) 

NA NA NA 1.85E+05 NA NA 2.2E-04 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 



DTSC/HERD 
Last Update: 11/1/03 

GW-SCREEN 
Version 3.0; 04/03 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNOWA TER CONCENTRA TlON {enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM AC1UAL GROUNDWATER CONCENTRATION 
(enter ·x· in 'YES" box and initial groundwater cone. below) 

YES X 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

{numbers on!y, Cw 
no dashes! {!lg/L) Chemical 

108383 2.BOE+01 m-Xylene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soiV 

of enclosed below grade scs groundwater 

DTSC 

Vapor Intrusion Guidance 

Interim Final 12104 

(last modified 1/21/05) 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soli type temperature, (Leave blank to calculate) 

Le Lw, directly above T, 
(em) (cmJ water table {'C) 

15 1127.76 SIC 24 

ENTER ENTER 
Vadose zone User-defined ENTER 

scs vandose zone Vadose zone 
soil type soil vapor scs 

(used to estimate OR permeabiiTty, soil type 

soil vapor " '-"' 
ermeabili (om2

) 
Param&t....s 

SIC SIC 

ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for 

carcinogens, noncarcmogens, carcinogens, noncarcinogens, 
1R THO ATe AT~ 

(unitlessl (unitless) \yrs) (yrs) 

1.0E-06 70 30 

Used to calculate risk-based 
groundwater concentration. 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

a.;, 
{Um) 

5 

ENTER ENTER ENTER 
Vadose zone Vadose zone Vadose zone 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

v 
Po 

,v llwv 

(glom\) unitless {cm%m~ 

1.5 0.43 0.15 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(Ws) (daysrvrJ 

25 250 

m-:xylenes 
6/20/2006 

3:56PM 



CHEMICAL PROPERTIES SHEET 

ABC 
Henry's Henry's Enthalpy of Organic Pure 

law constant law constant vaporization at Normal carbon component Unit 
Diffusivity Diffusivity at reference reference the normal boiling Crttical partition water risk Reference 

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone., 

D" Dw H T, llHv,b T, Tc Koo s URF RfC 

(cm2/s) (cm2/s) (atm-m3/mol) ("C) {cal/moQ ('K) ('K) (cm3/g) {m!!!:} C!-!Wm3r1 (mg!m') 

?.OOE-02 7.80E-06 7.32E-03 25 8,523 I 412.27 I 617.05 4.07E+02 1.61E+02 O.OE+OO 1.0E-01 

END 

1 of 1 



Vadose Vadose zone Vadose zone Vadose zone 
Source- zone soil effective soil soil 
building air-filled total fluid intrinsic relative air 

separation, porosity, saturation, permeability, penneability, 

LT '"' s," ~ k, 
~cml (cm3/cm3

) (cm3/cm3
) (cm2

) (cm2
) 

1112.76 0.280 0.122 1.52E-09 0.937 

Area of 
enclosed Crack- Crack Enthalpy of 

Bldg. space to-total depth vaporization at 
ventilation below area below ave. groundwater 

rate, grade, ratio, grade, temperature, 

Oouilding "" " z,.,, LI.Hv,Ts 

(cm3/s) (cm2
) (unitless) (em) (cal/mol) 

3.39E+04 1.00E+06 S.OOE-03 15 10,090 

Average 
Diffusion Convection Source vapor 

path path vapor Crack flow rate 
length, length, cone., radius, into bldg., 

Lo L, Csoorce '~· Osoil 

(em) (em) (J.lg/ms) {em) (cm3/s) 

1112.76 15 7.94E+03 1.25 8.33E+01 

DTSC/HERD 
Last Update: 11/1/03 

INTERMEDIATE CALCULATIONS SHEET 

Vadose zone 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

"' ~ 
(cm2

) {em} 

1.42E-09 192.31 

Henry's law Henry's law 
constant at constant at 

ave. groundwater ave. groundwater 
temperature, temperature, 

HTs H'TS 

(atm-m3/mol) (unitless) 

6.91E-03 2.84-E-01 

Crack 
effective 
diffusion Area of 

coefficient, crack, 
ocrnck 

""~· (cm2/s) (em') 

5.46E-03 5.00E+03 

DTSC Indoor Air Guidance 
Unclassified Soil Screening Model 

Total 
porosity in 
capillary 

zone, 

""" (cm3/cm3
) 

0.481 

Vapor 
viscosity at 

ave. soil 
temperature, 

~TS 

(g/cm-s) 

1.80E-04 

Exponent of 
equivalent 
foundation 

Pee let 
number, 
exp(Pef) 

(unitless) 

1.80E+13 

Air-tilled Water-tilled 
porosity in porosity in 
capillary capillary 

zone, zone, 

ea,oz 

··~ (cm3/cm3
) (cm3/cm3

) 

0.057 0.424 

Capillary 
Vadose zone zone 

effective effective 
diffusion diffusion 

coefficient, coefficient, 
oeffv o"' ~ 

(cm2/s) (cm2/s) 

5.46E-03 2.90E-05 

lrifinite 
source Infinite 
indoor source 

attenuation bldg. 
coefficient, cone., 

u cb,.lding 

(unrtless) (llfl/m") 

4.34-E-06 3.44E-02 

Floor-
wall 

seam 
perimeter, 

)\,""' 

(em} 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 
OeffT 

(cm2/s) 

1.64E-04 

Unrt 
risk 

factor, 

URF 

(llfl/msr, 

NA 

Reference 
cone., 

RIC 

(mgfm3
) 

1.0E-01 

m-xylenes 
6/20/2006 

3:56PM 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Incremental Hazard 
Indoor Indoor Risk-based Pure Final risk from quotient 

exposure exposure indoor component indoor vapor from vapor 
groundwater groundwater exposure water exposure intrusion to intrusion to 

cone., cone., groundwater solubility, groundwater indoor air, indoor air, 
carcinogen noncarcinogen cone., s cone., carcinogen noncarcinogen 

(•giL) (•giL) (.o/L) (.OIL) (I'Wll (unitless) (unitless) 

NA NA NA 1.61E+05 NA NA 2.0E-04 

MESSAGE SUMMARY BELOW: 

END 

1 of 1 
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General Statistics 

~ile iC:\Documents and_§.§l)lill9S~c!mlt;!L~trator\D~Variable:JM.etals in Soil_§§_moles <-1 -10 It 
AT9€lQiq : L L I J,..................... -1 

Raw Statistic§__ Normal Distribution Test 
NYf!l9E>r9l\!i3,1iQ §?.111Pl<3? ....................................... !?.~. ~_iiiLE!fQT§.I€l.~t§!?!i§i!ig ......................................... O.Jf1:3?Q3 
~f!lber of ,Unique SatpP_l~s__ 39 LillieJors 5% Critical V§Jy_e __ _QJQ§§_!g 

.. t:-:1.1 Ql.rl19.rl1 ....... J.T!1.9/kg ................. !······································· ..•..•... •...•........•....•...•.... • .• 2 -5 ...... [)§te! .. Q9J Q9Trl1'!L'!L§0!~ ... 9 igQ_ifig§n9€l IE)yE) 1 .................................................... . 
~jf!1um_lf!l.9ik9 ____ j_ _____________ _______!?§_ -------------------------------1 
I Mean .Jl.41 . .0J..:I.

7
§ ........................ ~§'!::~_I,!Qh .. (A§~~rl'l.i.Qg N9Trl1§ll:)i§trii:>YV9n) _ 

f:.:1€lc:!la_Q______________ §l!!c:!EJ!lt's-t uc~------------------- 1 9.779962 

<')t§nde~r<:l PE!Yie~tiop . . ... • I··· R"··'·'A,?.,;<~~M,·'"·"'?·7·'1············································ .. ····················· ..................... , ····•·•··· ·······=· .. ······················································· ... 1 
Variang~---- ____ 46.55916 _ Gamm!J. Distribution Test ____ _ 

·.~.·.·.··~ .. =.··.~.··f ........ ~ .. c. e .. i .. e. s·n···s···'········o·······f·····.v .... a.·········r· -.~".·.·····t··· io········n····.·.··.·.···.······.···.········· .... ···.···.···.··· ......... ·.·······~.··.·.·.·~.·.-~.·.-.~.-.·.3·9····~.···.··~ .. · ··.·.-. -. -.····~.·.····.:.···.·~.·.··.··~.··. ;.x.·~.s .... b.···s·r····f·t·i·c·'···.:. -.~t .... i.s. ··a·········l···u· e.·······.·.·.·.········.···.-.·.·····-. -.··.···.·.·.···.···.··.···.·.·.········.····.········.·········.·t·· ·.···.···6·'·;·····~.··~~.·····~ .. ···.·~ ..... . 
-~~--.. ~-- .. -~~~--~~~==·~=~~ ...... J5:~1~it:.<>tati.?~;;--_~-=-:·-~--~~.=~=~· ... 9Jii?.2~. 

Gamma Statistics K-S 5% Critical Value 0.108598 
lk.hat ...... .... - ... - - -- -2-.o nata d;-not foll;w .. gam;,a di~tribu!Ton -

.kJl!i!r .. (Qi§_§S:.9!!§Ct<3_cjJ. _____ .. ____ .. JJl4§_:348 at 5% slg_nifican_g_ElJE)yel ______________________ _ 

It1.E>ta h§t ... _ . __ ................. 1 4., .. , 1:1: 5'C5'C8':,8'C3'CI···················:·:·:·: :·:=:·· ··:·:····· .. ·:················=··················· =· ·: :.· :·· , .................. 1 
Th~~ttar__________________________ 4.323207 95% UCLsjAssuming Gar11!na Distrjl;>utiol}) _______ _ 

: ~~ star -·~~~:~~~I =::::~~f~~~~~~~ni~:Q~_h==:=::=::::::::::::=:=t~§~~jj~ 
.f\pprg~,Qhi§9Y?X€l.\/§1.~.E3 ... (,Q§) .................. "'31 .507 4 ..................... ................ .. 

~~:~~~:~~~~~::=~~;~11=~::==~~4~t:~:~~H~;b~~~J~:;~ri~~~e~;§~=:~H·~~~1ll 
_ l,Qg:tr§n§f()rf!le<J.§t"!is!i<:>§__ ... ___ _ _ ......... P!':!?QQtJ()9Q()'rl1§1 ?1 !)0(~ ~ign.ifJ£§!Qg§ IE)y§l 
Min imu 11r1_QIJQg_ dati!_ ------------ 0. 911?_~ _ __ -~------------------
M?X.i.rl'l.Yf!l()!lgg cJ§t<'l .......................................... -~,§§§?4§ ·.-- ~§Y~I,JQ~~-(f\§§Yrl1LQ9~()QQ()[f!1El_ll:)i§l[ibtyti()Q) ...................... . 

_f:.:1__e_,.n of lo_g_ dat"-~---·-------- __ t_,§§g:\_1?:! r----95'!::"-..!::!:!,J..CL ------------------------------------- 1 o. 081 Q:3 
§t"QcJ<'lrcJ.i:l.E!Yi§!!i()Q()f ... IQg .. c:!13.!<'1 ................... 9,7~.:3.1.4:.? ............ J:l§0!o .. 9bE!i:JY§tlE!Y{M.\/.IJ.I::J.I,JQ~ .................................................... J.J,_(l§Q?Jl 
Varian£E)_()fJQ.g_cj_E!_I§I__________ 0.537 499 97.5% Qhebyshev_ (MVU__E:} __ l)C~------------- ..J 3.50789 

I················································.................................................................................................. 1 !!!!'!::oQilE)i:>Y§tlE!YJf:-:1\/I,JI::JI,JQ~ 1§,§:'\Z§§ 

!-········· !·········································· +····························· 1 =:== ~~~~g~~Q~~~c]JQ~-~::·-~----~~:~: 
I·············· _ +·········· ................ +-- ............................ 1 ......................................... r:· Adj-CLT UCL (Adjusted for skewnes9} ~:ez~?~ 
1-------·----+------·-+·-----------+--- ________ ___l:!1o<!.:!_l) __ Q~j_A<Jj~st<3_g__lg.r. sk~.,El!l.?l _____ i--~,§1.~~-§~ 
I···························· +············· __ ................ + .............. I· ................................ Jackknife ug~- . . . ... .. . .... ..... ............................................. ~.??~()§? 
l-·-------------f-----------·----!---------+--------1----StancjarcJj3oQtstr§P UCL 9. 724815 
I··························· ::': :·::·: :·:::·'··:·:·::·····--········· .. ·· .................. +-- _E:l()(lt§\@l:LI,JQ~ _ 10.06267 

_________ __f\E;COMMENDATION____ ljall's Bootstrap UCL _..)QSJ4?.§~ 

............ p,.t? "'e. N<?D:P,r?mE!trigJQ,Q?L .................. _ . l"€li<:<E!n!iJE) I?SJ9!§!r1:1P.I,J9~ _ .......... ......... ... . . .9 ,B.449.?.l.l. 
--------~---------------------------1-- BC,<\_I?gotstrap UCL _____ 10.03913 

........ I,J ~(3 Q§:';:'~ Qlle tJYEl.il.E>\/ .. (f:-:1 13a n,. §c1J ... I,J9~................ ......... ()§ Y~ 9hE3i:>Y!l.tl<?YJME!?n,§<JJ ... V9~ . . ........................... . .... !1 , ~ ()QZ4 
----·---·-----_[_______ 97.5% Chebyshev jMe1>!1_§cjL UCL _______ _ 1.1.§.4Q9_9_ 

99% Chebyshev (Mean Sd) UCL 16.58341 
I I I 
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General Statistics 

_Data E:iL€l !C:\Documents and ~§ttinas\Administrator\DeNariable: !Metals in Soil Samples<- 1_:10 ft 
[3a,riurn ........ :..... . ........... ! ........................ ... .......... ... .......... .. .. . ................ J ................................ L .. . 
---~~~Raw Statistics Normal Distribution Test 

1--·----·--..,·--------·---r--·~-·-~·-r------~ --~-------------------------~---

·················-· • !································ +·······················-············· +·············-·····-···················· ........................... i:J!)o,(, f\J()D:P<lr<lrnE'!ll:if tJ9~§ ............................ . 
CLT UCL 161.7322 

--------(-------+---··--·j--------·---+--"=:..~r=--:--~c-c------c-:--------c--·+=•""'-"= 
Ad'-CL T UCL (Adjusted for skewness) 161.2291 

f--·------+----·---+-------· ---f ----------- UC_l,j69iustEJ.d for skewnE?_§.l!L ___ , ___ 1_9.1262~ 

1 ............................. +············· . ·-······ +···························· 1..... ... ... . .. . ......... ~<l2kknifE'li,J9~- . ... . ........ ............. ........ ... .. . . 1 ()1Jl40B 
StandarQ_ Bootsi@[>_UCL ________ 1()1.,636§_ 

!····································"·······················-···-··········· t. ..................................•....... L.............................. I· .... El()()t§tr?P:(I,Jt:;L . ........... . ................... 1.13.1.3529 
___ ___13ECOti!J_M~f2JQATlQN . ___ __!jail's Bo()tstrap UC!, _________________ 161 .6283 

_.Data,. are. Non-parametnc (0.05) ......................... E'E'lf9E'!QJil§ §gg!§tra,pi,J.C::~ 1§1,§~!3? 
-------·----~·------·--------- __ ,§_CA !3.Q()!St@p UCL ____ 160.§§??. 
........lJ§E'l §t~9E?n!:§:tld9b............................................................................................. ......... i:J!5o/.o 911E?i:>Y§QE'!\l{.tl!l.E'!<ln,§ci)I,J9b .............. ..... . .. L7:'!]0.!5.f3. 

or : UCL _97.5% Chebyshev (Mean, SdL UCL,~~--- ... !§.;?,lR:!.± 
1·········· ................... ,. +··········· , . +··············································!································ 1 ~i:)

0

(o Qllti:JY§QE)Il{l§fl,Q, §cJ) lJf~ . . ... ... ... . .. 2Q.1.,4311 
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j~~~~~~~~~~~-~-,---~~~------.,--~----------,------l-----------,~-------~----------~"C-c------------------
95% Non-parametric UCLs 
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General Statistics 

Data File I C:\Documents and Settings\Administrator\Dei Variable: I Metals in Soii_SarnJJ.Ies <- 1 -10ft 
91>clrni~rn L............... . ......... ! ............................................................................................................................................... ! .................................... ).........................................1 ......................... . 

Raw Statistic§ _____ ·---+------ r------·- Normal Distribution Test 
f\1 ~ rl'll:lE'lr. C?L'\Il>li.cJ ... 9.<>.rnPIE'l:> ........................................................................ f3.~.. bill i§for:> T€l§t §t(3,!i:>i!i9...................... .. .. .. . ................. o. !50~ .. 1.7!5 

~~ni~~~oJ~n~kge ~aT~~~-~---· ............................ o,?~i . ·····---~~~~~~t~;o,~~~i~~~~:~~ni!I~nq§l(lY§L~~
1 

.. ~-~~
6

~ 
Maximum i rl19LI<_g ___ L____ -------·-· ----·----------
~:~~n · __ o,!l.376~~ · ··· si~d~~r~~58tA,,=~ing=f\IQ:="' 1 ~i:>tritJ~li(J~~06ii73 
Sta;ci~;dp;,y~t~n -:-::-.--=: ·= =f..i 1_~.6_23 ............................................................................. . 

~~=~~1~~1 :~=V~r~~~=~=~::_·== =I~~m:~ ==~g{~:1~i;r~c~:;i~~~~~~~~~;=~~~:3: ci~?ici}~~ 
K-S Test Statistic I 0.494071 .................................................•............................................................................ ··············•······•······•············•···•···•·········· ·······•······••······••····•· --··············································································································-· ···r············································· 

Gamma Statistics K-S 5% Critical Value ___ LQ.1Q.9403_ 
I k·hat ________________________ -]~4"3~4_§z . =::p(3,tf1 <Jgngtf91l<J'N. 9!1111.111f1.cli§tril:Jgti9.n ..... . 

ri5_..§!9J_{bil>§_correcte.Q.L_ ________ 1_,~85587 ___ _flt 5°& significance level ------------------

TheJ§ ... h!lL .... ······· ..................................... 19 n,!;!l?:?g?l .............. ,.=:···: :c·:· ·::··············:······ :c·· ·············· ·cc:·· ·:: :· :·························! 
Jh§ta.§!?J______ Q.60j515 _95% J,!Cls (f\§sumiilll_9am_l11a DistributionL __ _ 

~~~ :~r ······ 1 ~~1?.~~{ ···········--~~f~;~~~~~~~;(I6f9h ............................................... ]~:88~~~~ 
'A;;r;;;zchisQ;;~;,(.Os) 16D.2162 ·····-······························ .:-::::=--:-:-=::--===:=-.- ............. 0~ 
8ciL~§t(lcJ Level_()_!_§im:@cang_e____ _Q,Qc\6§~ _________ Lognormal Distribl!!i]QQ..J.§st ___ 

1 

___ _ 

f\.<Ji.ustE'l<J ... Qhi .. 9stu.f1.r€l.Yf1lu§ ..................... 1!;~,f3J?~ ············t::l::l;;:I~:b~iif~~t~iL~::::::.=:==···············. 6:t~~~ 
.. bon:tr!lQ.§f9rrT1.El'J_Statistics Data not lognormal at 5% significance leveL .................................. . 

. !v.1Jni_mul11_g_fJg_g_sJ.f1!§___ -1.366492 ---··-------------------·--·-
Maximu.lll of log da)a 1.609438 . 95% UCLs (AssumingLognor111aiDistnbution) 
_M(l§ln __ 9ll9JLci.f1!§__~--~-------- ..:.2-' 56343~ 95~~ H-U CL _________ ~--------------~-O~f:l.?s§9() 
§ta_ndard Devif:ltion of log datf). _ . 0,71_318_1 .95~(o ~he.by§hev (MVUE) UCL . 1.032495 
.'\li!i:JSIIJ.Q..E?. of Jgg...cl?ta,. _____ -----· ___ Q,5086213_ __ 5!Z.:.!'?r2..Qheby..§b_ev (MVU~]JC!:,._~------ __ 1, 163066 

_99% Cheb)lshev (M.VUE). UCL i .419546 

•.. . . ... ... ==~==:=~(i~o.f\J()IJ:P~@m~Jig:iJQ'~§==:=·=-:=--== !··································+··································+·················· ·I CLTUCL _1.058125 

!·························· ·+·········································· +···························· 1.. .... ...... ................ 6cli:9bi\:JQ~Jf\cjj~§J!'lc;l f()r§~(l'N.QE)§~) ......... _1.1Q§075 
t----·----+·~~-~--t-~-----t----·--·+--M=od"-C-1 UCL (Adjusted for skeWr!l')§§l. ___ ~_,0686~ 

.............................. ~a_c:~k1Ji!§\:J9h... ............................................................... J,Qf)JJ?1 
1-·-·-·-----··f--···------·--l-··-------·····- i--------- __ ...§tand_f1r<JJlgotstrlJ,g_ UCL__________ ...:!:_060364 
I····································'················································'···············································J ................................ EJ()()t§!f!lP:I\:JQL ....................................... 1,14§~§4 
_________ BE_QOf\'1_r'{IJ::l'J_[lATION ---~-- _jjall's BootstrflP..\!9_~-------·----1.066223 

P1>t<1 E~rl3 f\I<JQ:P§rStm§tr[gJQ.Q§l .F:I3r9~nti1E3.El99!:>tr!'!P \:JQb . J :9?s?4~ 
.. ------------·-··----·-··--·-----~--·------·-~--_El_Qf\..EJ.9()tstrap UCL ... 1.099203 

=::\,J==:~=t:~=~===b:r=(==:=:~:~~==9:===~::=~~~~firi~~;~e~~~r'{l~n~:1~5~c=-:::=: ~ ;i!~~f 
i j ~~"& 9~€ll:lY§bE:lY{li3!'!D, §cl_L\,Jfh ?,1?1 §34 
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General Statistics 

!··································· + .............................. +···································· ·+········································· +·············:·:·:·:· ,.,,9c,5, .. "~<.,.,o., NCJQ:P~!~ITI.E!triq ... ld.9.~.~ ............ . 
CL T UCL ·-·--~·-·-- _ _?.?.J.5321 

!····························· +··········································· +-··· ······················+··························· I· ........ 1\.~J:Q~J:LJQ~ .... (I\ciJu~JE!cJfgr ~~E!"YQ.El~~l ...................... :3.?,!3 .. 8.13.:3.~. 
1-----··--·-·~f--··-----·~-+-~---··--+-~--~-- ~~MC>ci:l UCL (1\.cJi!!sted for_~Js.E.J."YQE.l.§.&_ ___ ~g. 8054 

' UCL :3?,?§413:3 
Standard Bootstrap.J!CL ~-·---··~-~--- .. .:?.?]5334_ 

1 .......................... ·=·'=··: :·:. ,. ··= '= ., =···:·:····:···········'····························· 1 J?g()t§Jra.P:ti,J <::~. . ............................................... :32 .945£3? 

~::::-~i~~~~~~~~~~{~~fQ~()§i~-==··:: _··~:;~~~~~;~~;:~~\<::L...... --~==1~1i~I~ 
-~--··-·--·---~---·---~~~~------ ___ jlCA_ Bootst@Q_UCL 32.95652 
......I,J§~§!~cJElnt'?:ti,J_Q~.............................................................................................. ~?'YoC:hE!t?Yl3bE!\l{lli1E'!~Q,§cJ1.Vf~.. 36.50691. 
___ or Modited-Ll)f.L~. -~--- _ 97.5% ChebysheJ!_(Mean, SdL\dfh_ _____ }9.11552 

···············································~·-·········································!································ ==t: .................................. ~~0(o (;lE)\JY?O'?\I{l<:J~Q.1 §cJ) .. I,Jyb 44.2~9~1. 
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46.3~~ 
I··························· . +····························· .. . +····································+ .................................... 1 ..... AcJj:QU I,JQbJAcjjyE;lE>cJf()r ?kE>\fti~E>?S) ............... 4_~,9Q4!l§. 
I-· -----~----+-~- ---~·-+····-············+·-·-····--f~'M'-"o_<!:_t U CL (AcJj uste_Q_foJ.§is!'1'!Des"L_ _______ _:1_§.,~499..9.. 
!···························· 1 ............................... +··········································+··························· 1 _ ~.i>fkk~i!E>ll9b. . ................................................................................ 46 A?.?.?.? .. 
I··~········ ···1·-····---····· ···f--------~t----------+~-"S:"t""a""nd!!i:cJ Bootstrap UCL 46.4827 
1 ...................................... :. ................................................. L ..........•.............................. L................................... 1 ........... ElC>C>lE;(r~,>p:!l,!Q~ .................................... ----~~-~ -Bi--:-42446 

~~~0?\~:~~~~~~r~~;t~~~Q~Q?l=~-~:::~ --~---~:~~~~~~~tij~~~~~uCL:·----- :~: ;;~~~ 
BCA Bootstrap UCL 50.89855 
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General Statistics 

J1~ta File IC:\Documents and Settin~\Administrator\DeiVariable: -f!vletals in Soil San:!~_<= 1 -10ft 

--~E)i3,cJ ... J ......................... - ______ L............................................... I ........................... .L ..................................... - •...........................................•• 
f:--:--- Raw Statistics 1\Jormal Distribution Test :--: 
1\l.Yn:!i:JE)f()!\!a,lic:l S'l:!r:rJPIE:l§ 6.9 ....... ~i!IJE)f()c§JE:l§\$\a,ti§ijig____ 0.1 79(')§<\ 
.r::!IJ..r:rJber of ,Unique Samples ---~~--40:------~[lliefors 5% Critical 1/all!.El_~~------~ JL!9.§.§.§_g 
l\,1_iQifY1Yr:rJ..I1119[~g J _ 3.9 D1:1ta not n_orfY1al at 5% ~ignif_icance level .... _ _ .. .. _ 
~mum I mg/kg ___ j_ ___ ~ ___ 25 ------~-----~-----------· 
1~_:;D ________ ~------ :1=~=:~] =:siud~~r:Y~6t"~==-~ingNqrn_:::::==::l9:=tih?o~~ 
_§tl:!nci<J,rd IJE!Y!?tigQ_ 4.60484 _ _ ........... ......... _ _ _ 
Yl:!rll:!QCe ----------------- 21.20455 _ Gamma Distribution Test __ ~~-----
(;Q('lffiqiE)Q\QL\faril:!ti()O .................. _ QA§-'!~~~ .A:[) 'fE)st§.t?ti§tic __ ... ............ .. _ ....... 1 -E>???!?§ 
§t_eWDeSs________ 1.336286 J\.:1) _ _5% Critical \'l:!!IJ..El_____________ 0.753473 

K-S Test Statistic n 1 <i%1 6 
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General Statistics 

1-----------~------·-----·---·r·--·~-- -----,~-------- ----------~-~----------------~-~------------~ 

·········· ························+········································!··························· I ..................................... - ~§o(oi\J()Q:P<'lr<'lt11E)![iq_l}_C::h§. - ............... -
t~-~-----+--~-----t-~--+~~---f---'c:u UCL--~-----------------~- _Q,.:1645£J_g 
I·····························- +································- +-·················· -I············································ - A9i:C::L.I.VC::hJ~gj~~~ElclJ()L~kEl'IJOE)£l£lL __ Q,4E3ZQ74 
~-------- ---4!--------~-l-------------i ------------- ~-ry1()_cJ_:LV.9.h.i69i~_s~g for sls_<;l_;v_n_El§£lL _____ Q,4660§_4 
I ........ +- . . .. 1 ........................................... I···· ................................ _Ja_g_k.~_Q_i.!E? ... VC::L ............... __ . .............. 0.4~§(3§? 
l--------------l----~--f-------t------- __ J31andard Bootstra[>__\,J_C::h _____ ~-------- JL4(3_.:1_008_ 
1·-·····························='c::::c·:·::·:::::·'= :=:: = : ·: ...... J __ __ .......... _ _§()()t§tr<l,P.:LVC::L... 0.466631 
____ ---~B£00 M M £1\J D~II 0 N ------------ -~·~Hal!:_s_§().QISI.@P_ U 0!-.. ----~-~--------- __ Q.,4§£.1 
........... [)<l,lE\ E\r§]'J()Q:Pf!IE\t11E)I[ig(Q,Q§) .. F'E:liC.E?DtiiE) §()()!~liE\P VC::h ....................... CL46?6Q~ 
---~----~--~----- _ ------------ BCA Bootstrap UCL ------------ 0.467246 

l}§€J ~?:,§':Yo C::b§tlY!>bl3\l(tY.l§E\D, $c!} lJC::L ..... ~!'i"bC::b§tJY§QE)\/{tY.lE?E\f!,_$cj}l,!C::h ..................... Q,§~;?Q5 
r---- ---~---------j ______ -------1--- 97.5% Chebyshev (ty1e<'!Q,_$9}1!CL _____ Q.6823_g_1 

··········································1·············-·-························f ............................................................................................ @?_':Y~C::t1t!:Jys)l_<:JY.JlE)E\Q,_$c!) I,JfL................................ Q,f3§7(3?(3 
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... := .......... ~§:'&j·jgQ:PEitEIDletriq ... VC::h§ :=:=.::·-·:~........ :=. !··································+···················+··································+················· l CLTUCL .]32862~ 

. A<:!i:C::U tJC::hJA!!i~§tE?<:l.IC?L§k'?Y"I'l'?§§L 3. 7217 47 
j~ ............. ,f-.. -·-·-.. ··-.J-............. -+ .. - ............ -j--M=o~d-:!.1. UCL (Adjuste .. d for s_keWQ.E'~~l.. :;!,48§!79£ 
!···························· +········································· +···········································+···························· I···· )EI9kkfli!E?VC::h... ............................................ ....................... 3.4449?!. 
l---·----i·-·--·--t-------f----··-1-....:S':-t""aD .. dargj?ootstrap U.Qh____ 3.416866 
!····························· :::';:·:::·::::·:::::::::::·::::::::·: ·:··'································ 1 ElC?c:J)SJt[l,P:!VC::h ................. .. ..... ........ 4,Q548JJ 

RECOMMENDATION Hall's Bogtstrap UCL 3.424325 
=::=::P:o;t~:~r<? NCi'f1':P£l,r~m;;i~(;·(Q~Q§L ~:: ............... i='E?E9~1Jti[~ ElQ(lt§trf!p l)Qh . .. . .. . . ... .... 3 -4!??1QJ 

·--~--c-·C'C~:-+-"'B"'C=,A~Bogtstrag UCL 3.688478 

=::Q§§:~~f~~~~~~~~~~y (~~an Sd) UCL ~~~1~1~:2~e:~~M~~~~itk..... ~,~~:~~; 
. I o n7<:0' 

............... :,, .......................... 
1
. ........ .... ... ... . . .. ... . ... . . ... 99°/o Chebyshev (Mean Sd) UCL 23 ·····································~··········· ·······························r······················1························· 

Page 1 



General Statistics 

Page 1 



General Statistics 

Page 1 



General Statistics 

Data File ! C:\Documents and Settings\Administrator\DeLYariable_;_jj_J.:QICHL_OROETHANE ___ _ 
! + 

~~-~_ful'-" Statis~----· Normal Distribution l@.S_t ---~:-:-----
N"rl1lJE'lt<:>LY'lli<:l $'lrt1P.I!3!3 ................................................. 4~ ........... $h<!RiC<:>:YYii~T~~L$t<!ti§i!ig __________________________________________________________ ....... Q,gfi?4gJ .. 
f:!_u m b_c:l!_Qf)!Di9.ue -~rt112l!3L.. . Sha_pi ro:IJ\/ i I ~.15% Q.@cal'£ al ue ---------- _______ 0. 9_4 
Minimum ! uQ/L 1 0.5 Data not normal at 5% siQnificance level 
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1~~----~~~-~~~---T~--- --~--~~~-,~~---~~~--~-,-~-~~--~!-----~------~----~~~-~-c"C"-~~~-~~-~-------

1 _ ___ _ 1 ______ __ + __ __________ +------------- __ __ 1: -Q~rli:~~:f.o_~===~r~m:=tric==QL.s===rli::iis:2462 
1 _ _ ___ +---- _ _ 1 _____________ -+ _________ 1 ________ Ac:li:Ql.Jl)Ql.{A<:li~~t!'lclfgr~~~!'l!YQE'l§§L _____ !:).29.~(389 

1----·-1--·----j-~----~-t--~~~-~-~--+---'M'""ode;.·:t~ U~QL (Adjusted for~§ kewn_E'l§~---·-- ,_JL~Q4354 
1-···--- +------------·+ ________________ -!---------------- +-- }ackkn_i!E3lJC2~. ___ -------------------------·- -----~--1J1 __ 37J 
1--~----·----~i~~--~·-··~-~--t-~--~~--+---~-~~--~~l-- Standar<:L.Boojstra.[l__Uq ___ ~-~---~- ~J::Ji£1 ____ _ 
I----- ________________ ,--:·,---,-------,-'---------,-------'- ____________ +--- i:l9CJ!§tra.P:tlJQl. ________________________ _ t-JIR 
~--~--B§C::_OMMENDATIOJ:L ____ ~ __ [:lall's Bootstrap UCL -----~------1-:i'!LA __ 
_ _________ PElt[! E\Til 1'!9P:P§rEirJ1f)!rigJQ.,Q§L __ . . __ F"E3I9E3DliJE'JI:lgqJ§!IEIP lJQ~ ·----- -·----- -------- _______ i'!!B 
~------------~~--------·--·~--~~ __ BCA Boot§tra[l__l)CL _ ~- N/R __ 
_____ lJ §E! §t_~_QE!P!:?:t l)Ql.________________________________________________________________________________________________ _________ !3!3"!?.9bE!tJY§ bE!Y (ME!<;~Q,$cl1lJ.C2~.------- __ _ ___ _ _____________ .1 __ 1_ , ?Q!3Q4 

or Modified.:!J,JCL.~,.---- 97.5% Chebyshev (Mean, Sd) UCL~--- _.1_9"~8895 

________ j---------------------------------------·------1 _____ -------------~-~-"!? ___ Q~ti:>Y§bE3_\'(lE3<;~0,§cl) lJfb _______________________ J?,E>ZEIEI 
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General Statistics 

~.file iC:\Documents and Settings\Administrator\De!Variable:.JQs-1 ,2-dichloroethene 

........................ ····- ""' ............... ,. ................. , ... " .................................. , .... ,. '''''""""'""'"""""-· "'''" .. '"" ...................... ··- ........................................................... . 
_ Raw Statistics __ _ Normal Distribution Test 
N~rni?E?re?LY1!1icj $1!111PIE?§.... ........ ..... ............... 40 .... §bgpiiQ:\f\lii~JE3§L§!g1i§i~<::... . Q,t~_4.94?. 
.N.~Jmb!Jr of Unique Samples 11 Shaoiro-Wilk 5% Critical Value --~~-- 0.94 
.M.ini.rn~rn ... j~gft................ ! ......................................................................... 0,5 ..... P1!t?DQLOQrm1!L1!t9°(~_§igQifi.te1!n9E31E3YE31 

~~:~:~u_rn~_g(~==-~=~=~~ =: :==~~ =:siud;~r::Y~tr~:s~NP:~I-pj§l;j~~9~f~~s11-
§J?OcJ?rcJ. [)E3Yi§ltiQO ...................................................................... ?.:3.,9§.1 .. :3.2.. .......................................... ....................................................................................... . ....................................................................................................... . 
~?rianc•L·-·--·---~-·----·-- _JQ~.Q§1_ Gamma Distributioni_est __ _ 
Coefficient of Variation 4.958578 A-D Test Statistic ~10.29187 

~~~~~iii~=-ii~~~.~~§§~"i:~i2~~ 
k star {bi?.§_Cor[E39!E?cJL__ 0.330106 at 5:Ji!J~igoijjcancE)jevel --------~--
IhE?\1! haL ...... ·... .. . . .. . . .. _ ............... 1, 9~,.,67_7, ,6,6,4~ 1 ................................................................................................................................................................................................................... 1 
J:h~~-?11!L _____________ ,_£Q, 1 ~804 _ 95%_\,!Cls {Ass1!_QJing Ga_mm§t_DiE;!riP_l!tir) -·-----

~~~star ---~------ ?~~.~~~~ ~~f~~~~~~t:m~~u6L:UQ~===== T i~j~~~~ 
APPI())(,<:;h_i§g~§l[E)Value i.05) • ~ ~nn ........................................................................................... . 

Adj ustecj_L_E).YE3i_()l_§lgoificance ___ _ ____ .Q,Q:!:! ·--~~-~-~~---~ Lognormal Distrlb"'u,_,t,io,_,n_,T_,e""s_tc. -~,-~------I 
A9iu..~t.€l.cl .... 9hi §qy'!rE3.Yil:l~.E3 .. 1 §, .. :3.!l .. 1 ... !:l.!! ............. §.h!3:Rirc:>:\f\li.1.~.I€l§\ Statis itic 0.556786 
--~---~- ----~------~- --r----~--f--ShaRiro:\fl/jlk 5% Critical Value -~ 0.94 

Log-transformed Statistics ;::;I Data npt logn_o_rrn_ijl _at S'l/~ ~ig_n_ificance level 

Jy11 ni_QJ.LJ.nL<?liCl9.cJ§IL1L. ~--~--~-~ n ~M '..'!4--- ·-------~~-~------·-~--·--
Jyl§t)(irlJ~.m.c:>f.lgg_g§lt!3, ........................ 5,:J:!Z1Q!l_ ~§';/o_t,Jg~s{A~~~QJipg ~C>90C>!.rlJ(l[[)i§tiib~ji()Q} .......... . 
M._ea~~9J.Jgg_cJL§t!§l_ _________ :Q,Q~?..~.f!!l ____ !:).§% H-UGL ----~--------- f---;L45382 
§t§!QcJ§lrcj PE:JYi§ttigoq! lqg cJ(l\1! ....... __ J_,?_61_ §QJ ................. r:J§'Yo 9h€liJY~h E?YCMYhJI::) hi<::~................................................. . ........ A ,9:3.??13. 
Y.?!.@DQ.€l of log data -----~- _L§.§JJ_38::!. ~-§!7 . .§.% Qhebvshev iMVUE) UCL 4.937124 

........................ ............................................................... 99% Chebvshev (MVUE) UCL :t~z1'13~ 
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General Statistics 

Data File C :\Docu m en.ts and Setting§\Acj_IJ!j]l istratgJ}Q_ej Variable:__lE,t'"hyl.!l""be,n""z'-"e!..!.ne"---+~---
................... ,., .. ,_ .................. _ .. ". ' '"'""'"'""'''"''""''''"'"'''''"" ............. , ........... .. 

Raw Statis~Q§ _____ ~- -·~···~--~-~---~f\J.9rmaJ.Disjribution Tes! ___ f-:--:c~-:-
f\JYIJllJ§l.r ... C>f\!il,liq §1J,f:DPI.E1.~...... . ........... 40 .............. §h~J,pirg:lfYiL~IE!§L§t§!ti~i.tig__ o .36629 
f\J.umber:.g.!,l}niquE!_SarpJ2l.t;>L~.~r--· 7 Shapiro-Wilk 5% Gritical_\!il,UJ.L~--~--:-t---QJl.i 

··~. ~~~~-~~~Jt_···················.·······i··············································· ........................... Q,·~· ....... Qf:!liJ,D9lD9.r.rJJf:!l ... il,l..§'Yo§igpijigll,D9§> .... 1<;>y<;>1 .................................. . - = · ···· +-·::-:cc·:·::-C:-1··--·--~-··-·- ·-~-·----

l'l ~,, 'e,e=ad~nia~n··_···_······_····_·····==·-·····.·.····.·····.···_······_···_···.·.··_···_···_·················.···.··_···_····· __ 1 . . Q,Z41o~~ .... si~d~~r;~32t,l\§~==:=::f\J-=r1Jlf:!::gi§t=~ytligg~949i i 7 

l·-·-·------·-,-·-··-·--l-·····---...,--·····--+·~----------------------······----

1··························· :···························· ·I ........................... +······································ 1····················-~§o(~f\JQD:Pil,[ll,QJeJrigl}Q.~.S. .................................. . 
1-·-········-·+·--·---t·-·····-··+·-··-···1------'QJ,.T L!9..b.._ ________________ 9,~4±J.f! 
!···························· +······································ +··································+··························· 1·········,1\dj-Q~Tl}Q~ ... fJ\djy§!t'l<:J!()r§~ElY!DE'JS_~J.. 1.039853 
r············· --~--··· ---·+-----··+--·-··------t-'-"M().Q:Ll}Q_l,J,l\cjjJ!.~!l'l.<:J..!Clr S!<.§.!"Jl9~.1!.L...... ..9.Jl.9..±.94 
1··························· +········································ +···········································+······························ 1 ..... ~il,9~kQif§'LJQ~ 0.94~11} 
l··············i------·-l-·····--+-··'····-··1-.......:S"'-'til,!J.c:@[Q.!lootstrC\P U CL ··--·---·· ,_Q,~;\?..§.1.:\. 
I···························· ··c·'·=·= :·:·:·:·::c:·'·c··:·:c:::····'······································· ·I t:l.QQ\§!Tf:!P:LlJ.Q~ .. 1.?~147? 
......... ..fl§COMf'!1.!=NQATJQ_[\J_ ______________ Hall's_Boojstri3,12...UCl-_____________ ~,540291 . 

......................... P?l?:.?TE'l .... f\J.9D:P?TC\r1JE1.trig_(Q,Q!'i) .................................................. F'E1T9E'lDtiiE] t:lc:>c:>l.§l[il,PLJ<2~ .............................................................................. Q.,~!'i?!? 
····-··········----~·-~·~--~~~~~-f--BCA Bootstrap UCL ·-~ 1.07125 

===?:::=r===~===r==:====::§q}l)Qt I ~~~~~~!~~~:h~~~J~~~o~j~f~=::: ~ ~:mm 
I I I 
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General Statistics 

Data File !C:\Documents and Settings\Administrator\DeiVariable: ITetrachloroethene (~~L-
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General Statistics 

Data File IC:\Documents and Settings\Administrator\DeiVariable: TToluene I 

1 .................................. : ............................... _ 1 .................... _ _1 _ ....................................... cll'ult:Ei0!~ .. i':J911:P?r~.rll€l.lric;}J:i;;~i ......... =-~--2394~~ 
,;;.,:FL_f l.Jcl_ IAcliusted for s1 • 1 · .. 

~--- ··············+·-----------~-+-~----------1------~--..f~!YM'!do"!d-:.c_t LJ_Q_l,jAdj~stej_ for skE))'!IlE3.§_'2l__+L?§5§Qf 
1 ............................. !········································ !-·········································+····························· I· ~-il£~l<ni!€l L)Q~. . ................................... .................................... .. . _1_ ._2_4.4.9.?6 
1-------------.. !---·--··---1----------l-----------+ ____ §_tand~IQJ?QDtSj@j;>_LJQ.L~--------------- .J .24J~55.?_ 
J ..................................... L ..........•..................................... .L ..........•............................... .L.................................... J ....... E3()()t~lf?P:! I,JQ~. ........ _ 1 .354297 
1-----~-~F\ECOiylME.N[If'.TIQ!\L__ _Hall's Bootstrap UQ_l,__ 2.215695 
.......... P?t~ ?r~ i'J()!l:P<:!I§trllE?tr[g{Q,Q(j). .......................... F'E!I9§11til€l.E399!§!Ii:!P L)Qb ......................................................... 1.-.?.13. 
l------------------------ ~CA Bogtstrap UCL __ ......1&0713. 

LJ~§Jl§o(o (;hE3QY§QE!Y{fy1E)§tl1, §cjJ L)(;b §l§"(o C::hE!llY~hE!YlME:l§tl1, $d}L)Ql. J,§!l??~~ 
--~---L----1--------~-1--97.5% Chebyshev (Mear:h_$cJL UC_L ___ r-:L!l2!?§.97 

..............•.......••............ !···············································/················································ .................. • .................... ···············-~-~-"(o 9b
1
E?b.Y§D E!Y.J~€li:!J1, $91.\Jf~---··································· ?,:39:3.13_8_§1_ 
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General Statistics 

~~~----,---~----·r~~---~T"·~----i----------~---~·---·----------·--··---------····-

l----~·--+-------·-···+·--------t-------+.-······.·-"~~j:Q~~~~~::~~:l::;~:~~~S:is) B:~~~:~i 
l··-············-t···-··-····-+------t--------t-"'MSJd-1 UC.b_{Mjusted fo[_!?j<ewn(3ssL______ _?.,:\.3..9_?99 

~i3£~~Qi_f~ I,IQ~ - .. ...... ....... ............ ....... ......... 2.37625§ .. 
l······-···i---·····-+--···---+---------+- Stan_dan:j_§.Qotstt:.<m. UCL ·-------- _2.343ill1_ 
1 ........................... J .••.•...•.••.•.••..•.••.•...•...•.•....••....•..•. t ................................................. t......................................... I· .... 1?99\§trE\P:Ll!!:::~ . . ........ .. . .... .... .. . . ... ........ ....... . . ......... ~L?§?.~Q?. 

RE COM MEN DA T 10 N Hall's Bool§.t.rE\P.\)..!:::1,.. ____________________ .. !?A.Z§?...f3.3.. 
..... [)filE\ CII§ i'J()Il:PCIL?r:Tl§)Ti9 {Q,Q§) ....... ...... ....... . ...... f'§[q§QjiJ§ §ggt~lr1'!R l!Qb ........................................... ?.,3.?.4.?11. 
------------------ BCA Bg.ot~tra12. UCI,. _______________ _?..68:!.?1.1. 
............ l!sf3.?ii.~(~ Q.hE>bY§Q~\l ... (fiJ1.<?.<0\Q, $c:J) 1,19~................ ...... ~§~(~ Qb\ltJY§hE!Y (fy1§(1D, $c:J}I,IQb................................... 3. 784 795 
_____ --~----!------····-·· ____________ JlL!?~..!:::b.~.Y§.b<3YJ!v1eE~n,$.9Ll!.QL.... . .. iZZ.9.1.?J 

• ... . . ... . . ..... j ..................................... f:l!olo!o Ql§QY§h.E!Y{l§E!.Q, ::3c:l1l!fb .. .. ... ~,z:gg?2 
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General Statistics 

Data File I C:\Documents and Settings\Administrator\Dei Variable: ITrichloroetiJylene _@E) ____ _ 

~---------------------------- ~-----------------------------+ -- ---------------~:~-~---------_-----·•------~-------~--------~~rG;;~.;~~1~ 
------ ------------.. s!~~d~rd 8~~1;1;~;; ucL.· ------------- ~.165163 
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General Statistics 

ME! File i C:\Docur:nents~and Settings\Administrator\DelVariable: \Vinyl chloride 
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General Statistics 

Cl T lJCI ~139225l 

I·· ............... +················~·-···················· +·········································+································ ....... Ac:Ji:9~Tl!9~Ji\cJJ~~tiOl9 !9L~~<?'YI1'?§§) ............... .1 ... 487658 
~---~---- -~~---····----!--------- --!----~------+-- f:il.Q\!:.Ll! c~~.9il!§.t<?.cJ.lQI..§_iSf?_vyr..?s~L-- t-ld13Qfl.?_ 

! UGL 1.398206 

1-~--·-··-----i-------~---l-------~-- -1----~--~--- ..j. .. cS:=llitandard Bootstrap_ U CL ------~----- _11_!3§.1£.~ 
1·······~·······-L .............................................. L ................................ L ...................................... ~f:!99!~Jc1!P:.Ll!9~........ ........................................... 1.98?.4??.. 
f.-.-----· 2.:R.ECO M MEND A TlO r:!..___________ __ Hall_§_.!:!oots!r..'ll?...l!.9h. ..... ~.---~---- f-.::U3628.Q:3. 

_Qgttgt S!E<J N9D:P.1lf1!11C.€ltrig (Q,Q§} .. f'.€3!.9£Jiltil<? i:!<:><:J!§t@:> 1,1<::;~ . . J,4J 
-----·-------·-----------------+-· BCA Bootstrap UCL __ 1.485 
......... l!§<? §JY<:i<?l1r~j~yc::~ ............................................... §l!3'l:'?~9hiOltJY!lb€lYH0€l~ll,~§<J) 1,1<::;~ ....... .. ..J ... : ?~§996 

or ----·--- 97 . .§~!&f:l.<?!:JY§..ilflY.ffiil<J..gtiJ.,_§_cJ_)_ UC::_~-~---- ...?~9?.?.?.4.4 
!································ ! ................. [.............................. [ ................................... §l§l'Jio 9b\10li:JY§.b<JY{~£J1!D,§cJ} L!fb . ... .. . ..... ?,~?!3022 
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General Statistics 

Data File __ IC:\Documents and Settings\Administrator\De!Variable: !Total Xylenes --
....... ,., .... , ......... ,, ..... , .......... , ...................... , ......... , ....... .,., . ., -· ., .. , . ., . ., .... ., ...................... .,, ................ , ___ ,.,., ........ , .. . 

Raw Statistics ________ Normal Distribution Test 
NYrr1lJE>l9L\f§tli(j §E!rl11:JIE>§ .................... .. ...... 3.13 ..... §hiJJ?irg:WiJkTe>§t§!§l!i~itig . 0.26757 4 
_Number of Unique Sam~-----· 4 Shapiro-Wilk 5% C[j!ical Val~e 0.938 
t0.iD]rr1Y.rl1.J.~g/L I 0.5 Data not normal at 5% signific · .... 11.'!1\lE>.I ......... L ................ . 
MaximumJQg/L _ __[_______ 6.4 _ ---------------

1 ~~:rr_ __________________ ..... 9.?139~4~ :::_j'ji~Ci~~f;~~~~c6§~Yrl1ingNC>rmiJI Qi,strj==t{)1iJ:a64 

§!E!Q<:Ii!rsLPeviiJ!i()Q ................. J .. J.!l75.8? ... ...... ... ... . .. . . ....... ........ .. . ...... ...... .. .. .... . .................... . 
Variance 1.410363 Gamma Distribution Test 

~.~.·.··.·.~' ... ~.e.-.L. 1.·. ~.~.·= .. e .. i. e.5 .... n.5 .... ~ ......... o .... -.·.·.f ...... .v ...... ·.a·····.·.r.-.·i·a······t·:·i· o .... -.n.-. ·.-. -.. ·.-.·. -. -.······.···.·.·.·=.=.· =H.? .... ~.··~ .. ·~.····~.-... ~:.: ...... ~.·····.:g.•.·.I~.: . .~.c~.-.ii·?·i··~~.~t ... ~.··. ~i~~.··············. -... =. -...... -. ·.·.·····.···.·.··.-.. ····· -.···.··.·.···.··.·.··.···.·.··.···.··.·.··.·.···.t.··.·.·-.~.····~.·-.7 .. ,.~ .. :.[.-·~.···~·~.·· :·- ::.::.:-.::.::.··::.·--··::.:-:::.::.::.::.::.::.::.::. ~::.::.:= ~~§.I.e>,st§t§tti~_tic; ••=-- ::.:-:.::.·::.-:-·::.· ::.·::. ... Q ~:3'!:3?1 
Gamma Statistics K-S 5% Critical Value 0.145358 

'k'hai ________________ -----·::.I:zx44~~ PE!t~:~s;::_Qg.tf!?'[()yy 9E!r11rl1i<:ii,stri!J~tiC>n -

~rJQ.ias_c;grrE>c;~.QL _____ .. 1&!?.194§_r-- at 5°~_,si_g_nifica!JQEJ.Ievel ------------------
Tf1E>!E!.ha! ........................................................................ Q. 44341 !3. ............................... .. .. .. .. .. ... . .. ..... .... .. . .. .. . . .. _ .......................... . 

=~gr._ _______________ i~Y~~ =1=:~:~;~~~~~~egt~;~~~~~~~~tirh~H~ 
APPl<:J)(,Qhi§gygrE>YiJIYe>LQ!?.).JQQ,_\1_\141 ... . . _ ............................. .... ..... . _ 

~~~~~:~~~~~-;~~~a~;~u~~~-El:·: :~~~?~~~~ ::::.~b:~'Pi!9:wiT~~~~t~;~W~;:~b~ti:~~~= .. :···I···CJ,:??:i?E!.~. 
--.. ·-·-----~.---~~-.... Sha~iro-Wilk 5%_ Critical Value. .. ____ ,________ _ 0.938 

. . . .~CJ9:1c?D§fCJtrl1!"cJ §t ,.t i~!i<O.L . .. . . . PE!ta, Q()Liqgnqrr:J1a,l E!L§:z'o §!gnifi9E!D9E!I E!\JE!I ...... . 
_Minimum .91.Lo.9S!E!11!.. ___________ .. .:Q,_\')9~.17 --.-------------------------.-.---.----·-· 
t0§l)(ir:J1.Ur:J1<:JI l()g <:i?t!" J,(l§E)g~(l ~§"(~ l,Jg_l,§ (6§§YrJ1iQgJ()gQgr_rJ1§tl Qi§t[i~yti()Q} 
.M.e>.~Cl!Jgg_g_ata ___ .. _______ .:g_MJ2.?-1, _ 95% H-UCL __ ~.--------: __________ 4 0.807831 

_i~i!~i~~~i~~i-~:~:1:=:::"!!" ........ · 6~~~66ii::-:=~i~~?~~:bSse:~~]~~~lgj=Q~L::_::_:··············· j {~~i~i~ 
... .....•...........•...... ..... .•.........•.. . • .•.... .. ... ... •..........•.. ................................••....... ~~0(? Q.hE>lJY~hE!YJM\fl,JE:;} l,JQ~ J,:3J1f!1f3 

1-----.-.--.-.-----,----··---r··"""''--.,-------- --- --------------------
I······························· +·········································· +-................... ·!············································ ·· cc:r u6f'Y?.NCJ~:RE!F§lr:J1E!Jri" vc::~~ -1~io3727 

I···························· +········································ 1 .............................•. +··························· A<:iJ:Q~I.V.Q~JA<:Ij~§!.E'<:IJgr,s~<:J!'InE>~§L ......... t.?A\1.~92 
I-·-------·--+---·-.... - ... +-----.. ---~+-----~ ___ Mod-t..!JC!-.J.Affi~sted for skewng..§.&__ ___ .J.J 34J!Z 
I····························· +·········································· +··········································+······························ 1 ............... ":J'a"c,,,,k,,k_nife .. VQ~.... ... . . . .. . ....... ...... J ... 1.1 ... 1 .. ~ .. 9.4 

Standard Bootstrap UCL N/R 

1 .................................... t ....................................... L ..... ::::: :::::·· '······· ...... -.... ·.-... --.... -.-.+ .-.... -.... ·I::'?""()o"' .. ..t"§t"'ra·"'p:! l,!Q~ ... ----- .Nif'L.:== 
-~----F_l§QOMt0.§f\J_l?ATJ .. Qf\J ___________ _t!g[~l?_oot~tra~ UCJ,. _______________ f\J.LEL __ _ 
. _ t:lii!a,"!rE!.N<:>n:PI1ra,r:11E>tr!<:JQ,Q§1 ..................... P!lt<eE!DtiJ!l E!CJC>t?!mrLVQ~ ...... ....... ............ N/Fl ........ . 
___ ......... ~-------.-.--~-.----~-.--------fjCA Bo9tstrap UCL ------- N/R 
....... lJ?€l.9?{? .. 9.hE!.tJ.Y .. sf1.TY.LME!IO\n,§d.LlJC::~ ................................ ~?'Y?C::hE>tJY§hE!YJt0€liO\r1,$cllV9~ ...................................... J§2.6!:i.~.:?. 
_________ -+--- ___ ·----r------------ ______________ J)7 .5J:?.Q!1..EJ!Jyshevjt0..EJE!_!],_§j)_l,JQh_______ .Lf!!32.~!:i4 . 
................................................. 1 .......................................... , ................................. _ ..................................... .... ~~"(oQhttJY?hE>\I{lE!E!n, §_cj)lJr~ ........................ 2,7Q;l?Q9 
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General Statistics 

1--·--·-··--·--;····-···-·------r-···~-~--.~--·~-+-------·---------~~--~--·-------------------------

l· ............................ . ! •........................... +······································· +·································· I··· ...................................... ~§r? [\JQQ:P_E!r~I11E!!riglJ.Q~~- ........................... . 
CL T UCL 1.657898 1----···---j---·-·········-··i------··---+---·-----t-· =r:'--:"""-'='-c--~-~----~---------~-----1-··---·-··-

1····························· +·········································· + -·························+···························!······ ~9J:C:.~T.lJ.Qh(~cJiY~IE!cJIQL13.~E!Y!DE'l§§L ....... 1_,_9JlJ.866 
l-----·---+-----············+----------+----·----t---f0.od-!J,LQ1.lAdji,L~le_cj_fQr..§)S§Yfn.E'l§§L____ JJl.~Jl_fl.S] 

J_aqkk.niiE3 .. UQL .. .... .. ... . . ..... ...... .......... ........... .. _1.?4§?~1 

I-------··---!!--·-···---+--·-····--·+········-··---+- Standard Bootstra.Q.I,J.Ql.~.--.~------- _j':J/R ·----
!······························ .. ~. ............................................ ~. ...............•............. 1. .......•.................•....... 1 13.99!?\c?R:LlJ.C:.h .... N/R . 

=:·:::::jl?£~~~~~0~~~~5) ___________ 1-__rg~~~~~~Licl:------------------ .... ~~~---·········:= 
_ Use H-UCL __ _1 __ I3CA Bootstrap UCL ___ J:!/R -·-
!·····"··''" , , ""-"······························································································································ 1 ................ ~.!?.ro .... GhE!IJY?I1E3Y(ryiE!§ln, $c:Jl .. lJC:.~ ..................................... ?.11. Q444 
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General Statistics 
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Number _():f,_LJnique Sa~ 3 Shapi[Q:Y\filk 5% Qritical Valy_<:!_ _________ l-·------0.76_? 
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l--·-------+·-··············i---------- -1---------i---QL T U_Ql_ _________ ~---~-~--- _.:l_,9162§1 
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0.73825 
,_,.,,.""~- .. ····-··--····-·-·· 

0.762 

~--····---, .. ·-~---· .. -·r···~---.. -....., .. --····-- ------........ __________________ _ 

!··············. . , . ............................ +···································· 1..... ..... .. ....... ... . . . . .. . ...... . .. . . §l§'Y? .N<JD:Pt;~tt;~rrlE!trig l)91,~ ........................................................... . 
CL T UCL 44.9257 
Adj-CL T UCL (Adjusted for "" 0 Q"94 
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General Statistics 

1 ........................... ,1, ............... ········+ !........................... 1:::::=·=·== ==:=:=:~~~;:r:J9:r1~P"~~;;:rne.triQ l)c,;~§::::::=:=:=:=:==~ 
I CL T UCL --- _.?_,_956765 

·-cLT UCL (Adjusted for skewness) 3.063191 

~---··-·-+·--·--+-----~-~--+------~--~---f\11"'-"'o,d~:-c_t ·"'U"'-"CLJ~gj]J§_te_Q_fo r s)S.El~n~ssL __ ~J 5597{ 
..................... . Jack~Qi!e UQL ............................................. :? ... 1.3~_:E.1 .. 

I-------·-·· ---t--·--·--·--t------·-··-----+-------·--- ·---S@._11_garQ__§ootstrap U q, ______________________ . ..?.:.~9§.151 
1·····································'················································'············································..1.......... .... ... ...... ... • E3()Qt~ttB,P:! lJ9h 3.291408 
................... £!.5' COM M f::N Q_AT 10 J:L .... _ .. _____ ~Hall's Boo~tra,r:> ... LJ.Q._h_______________ 3 .643_§?.§ 

................................. [)atE\ §tr . .El D9riJ1§t_I{Q,Q!'i} .............................................................................. f'!'f9gotil€l E399!§tt§!P l)g~·-························································· 2. 9 
---------------------------------------- ____ E3CA Bootstrap uq __ ·-----~--- ___ _;2.88 

Use UC .............................. ~§~!?9hS>PY§D .. E!YJM.Ela,r!L§<J)l)q .... ... .... ....... 3,~/'4442 
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General Statistics 

Data File I C:\Documents and Settinqs\Administrator\Del V?riable; __ l VOCs in Ground.!~f.f!ki: S.f!m~ 
gi~:J,?:c!iqbiQ[Q~!b~OE'll............................................... i !............................ .J .......................................................................................... . 

Raw Statistics Normal DistributLon Test =~ 

t'!Vr1JI:JE!L9L'!f1li<:I.S.<ir:DPIE!~ 5 ....... S.hf1P.iTC>:Y\Iii~JE>§L$t.f1!i§it.i9 ................... 0.754302 
_Number of \!_Qigue SamQI.El§_ 3 Shapiro-Wilk 5°,/~ C@s:..flJ_Value ---~- ____ O.Z§.? 
iiJ1iDitnVr1Jj ~.9A==-!............................ 0.!) .......... l:i"!!§D9lD2.!.r1J§I !:!!?"!~ ~igo_ifiq§ng~IElYE3L 
~!:~mum _ _illg/L _____ L _________ + ______ §.,§,_ _____________________________ _ 

Median ···························· H· ············ si~"d~~Y~Yij6c~~§qming t-Jgrm§l __ gi~trii:J~r~g~9ss774 
~~~;;-d~rdj)~via~()n.==:~~~---?J\JOB9 ................................ ~=====~---- -----
Variance 4.8 Gamma Distribution Test 
Cgeffigi~:nt.gf 1/:~~~~jiq;;--:--:--:·-~ .. .1J.?~1'~:6J>Te."iti?!f1ti~!i9 ~--- ..................... . . - -0:E>~§57? 
SkeVI'ness 1.530961 A-D 5% Critical Value 0.69Q§.16. 
. . --·· ....................... I K-S Test Statistic i 0.~~~-~-~~ 

Gamma Statistics K-S 5% Critical Value 0.364009 
·k-h~~------- ------------·-·-----,: i:gz~J~ ~: l:i<>t"! cJ()Q()tfgllgY.,_jJf:lmm~~i§tri~vti9~=::: -:-: :~= ~ 
Js_~ta.r.(I:J~§. coJ:r.E'l91e.<:IL _______ _Q,§62585 at 5% s[gffificaog§ level -------·------·-·-----··-
Tb.E!!? ... b.f!t ......................... _ ............................. -.. ·····················i 1,. ··:.1:.'.: // .• U~U;Oe.~,~,:~,l·············-············· ··:··:···· ·::··········································································:· ··:·: ··:· ·:··················· I 

·~c~:~s.tf?L. ______ ··--·----------- ==l~i~-~~~I<~~;~~~~;El~~~~ne~-==: ~~Jri~-u=r=t~!l:S??z 
nu star 5.6??.fi9_? ---~djust§.Q_Q..fl_r:Dr1J.£..LJ_(;_b. __________ ·-··--··-~ 14.~?60.!1. 

~PPXQl<.,(;bJ§qyf!re.\ff!IVE!(Q§) _J,1!?1?~§ .. .............. ............ .. . ... ..... .... . ............................................................................ . 
. ~c!iY§}ec!.~E!~§I_CJ.f_$igoJfican'2.€l___ _ ___ 9"_QQ§j3 r----~-·-..hQ.91i9Lr1Jal Distribution Test -·-·-···-·-· 
~qjyE;te><:l(;bi §q~§fEl'f<ilqe_ ................................ Q,}1()1}! ............. S.h<iP.ir(l:Y\fii~Te.~.t .. S.!atisitic 0. 765986 
-----------~-- --·---- __ Shapiro-Y\fi!~li"!<c Critical Value _____________ L ___ .Q.762 

L<)g-transformed Statistics . . .......... ··············-··· .......... g,_ta~r.e..I<:>JJQ()Ir:DtiL(lt 9"!o ~ign.i.!l9.,.D.9.13 .... 1<?Y€l1 ......................................... . 
ly1itiLr1J..l!m.CJ.fJgg_e!.§!L ______ ~-- :Q,69314ZI-----·----------·----··--····-·-------~---

·~::b=~n~~~~~~<:l<>t<> ....................................................... ;:ri:~6~~t~ ==95·~?~~06t~c====rn=gJgg:=::==::=::4trii:J:Y!i~9~o86.§ 

-e~~r~d~~:~~~~~i~qf:l"~=d"'"=::···· ···=U~~~;~ ···············~r~~f~~::hve~J~~~E~ij~c:=:: J:i~~~~i_· 
I·························· ................... -································································································ I ~ .. ~~Qhe.PY§Q!lYLMYVI::Jl!(;~ JQ,3:31?9 

.......................... +·· ····································!·· ··························!··· .................. -~~:: =:~:==~:: ~~;y;-N:Q:n:P~f§rl)t:Jirjg_l)(;h§ :- :-:-=~---=- =:==: 
1-----·-···-···+··-·-.. ··-·-·---·l----···-·-··+------t_..:C"'-'L":'-T. UC.h....._ ____ ·--·-·---~--+-3.51J62j 

~-------------+--~-----+---~ .. --~---- --+--'t"'"~~?t~Jc~~~~~~~~~/~~:_;~~;;;:::::J:t~~~m 
.. . .. ...... .... ~fi.<'~~!li!e_l,I(;L .. . ............................................................... },~~~.??4 

1-_____ --i---···-.. --··---+--·-··--·--+-·----·-·· -+--'S~tandard Bootstrap_y_g, __________ ~-- ....r::if_FL ______ _ 
I·······················='==·=::·:··:·::·:::·'=·:·=·=·: ., .... L..................................... +················"'B,.o,,o,,tset::r,ap:t.VQ~- ............. Wf'L ...... -....... . 

_______ F.:\f::(;9Jiy1_f\i[ EN_l:I_I:\T!Q.r::i ______ ... ____ __ljaii~~J2.C>Q.\§_\I:i!P_.\!(;b_______________________ .l'J/R ___ _ 
PC1tC1 <ift:Jiggngrm§l (QQ?} f'e_rgt:Jn.tile_ E:lggt§tt§P l!Q~ NIB 

-·--·--·~······-.. ~----~-----------·.E:l(;A BoQtstr(lp_.\J..QL...._____________ N/R 
............. LJ?E> ?fi~(o(;[lggy§hf3y(ly1\fl!sl ... LJ .. C::~ ........................................... ~.?."!9 ... Qh~PY§Df3\'{lli1e.C1!1, S.<:lLL!Qb............................. ... .. 6.170831 
-·-·-·--·--·--··-------··----------- ----~L5_')2_ Chebyshe\l._{ly1§l_<l~,.S..Q)_U CL ______ .. -~,_Q_188?2 

f:i;;;;c;;;;;~e;;;d~d·ue::c e;;;;;~~ds ii18 ;;;;;;;;;~t;;;; ~t;~;.;~~~~fie.llY§hE!~L~E:>f:ln, s.<:JJ L!f~ 1 1 
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General Statistics 

Data File i C:\Documents and Settinqs\Administrator\Dei Variable: I VOCs in Groundwater Sam~§_ 
l::tbYII:>E3r!?~DE'l _ ..... J .................................................................................. J ........................ L ............. 1 ..... . 
_ Raw Statistics Normal Distribution T"'e""s"'t---f--c-=::-:-:-=-1 
I\IY!l1i:>E3t9!Y?Iicj_§§'IlPI<'!§ ... 5 ShapirQ:\IIfilkTE3.~!$!?!i§i_jig .................................... 0,(3321(3? 
~Jl1ber of Unique SalllQI.es 4 Shapiro:_Wilk 5% Critical Value _____ Q,Z62 
.t\:l.i.QiJl1~1J:J .. .L~.9A . L.................. 0.5 ..... Q§\§DQ\Q()[Jl1§l il,t §"!o §ig_n.i!l9.§D£E3 .... 1.§Y.l'! .. 1 ........ . 
M5!.X.l'Il~J.nJY.9A I 21 

~~~~an ----~------------- ~:; _____ $J!ds!:~T~~~r:.~-~::_~~:~~~[~~-§~~:i 
§t§Dd§rd [leyi§ti()D . .... Jl.!JZ1:39?. .. ...... . ... . .. ........ ..... ....... .. . . .... . . ... . . ............................... . 
_varJ~_g~-----~---~·- 78.7--------:·--- Gamma Distribujion TesJ.. _____ _ 

~~!1i~~~~t 91 
Ya,ri?tign ........................................... ·······2\~~&§~ _ .................. A.A···.···_:_--_g_····.···~. :_V<_··_? __ ···

1
·G· $.ri_la_ic·t··~.s ... ~t ... ~.c ....... a.·.··.-.~.u. e_··.·.··.···.··.··.··.·.··.···.··.·.··.··.·.···.···.··.·.·······.·.··.·.··.···.··.·.·.········.·.··.·.···.···.······.···.········-1····· _·····.··_o_··.···_: __ 7_·_·_6_··.·.~_··_7_4_···~_··_4_4_·_····· 

---------·-············---·-- ~----~-~~~~-Ie.st$ta,ti§tt~--~-=-=~~~:~~:-(},s-1~g7-1 

Gamma Statistics K-S 5% Critical Value 0.369865 
khat·----~----------~~9~5:~!3§:3 -==~o~i~:iQii9;;, 9~;n:;;;:acJi§Jril:>ytigQ===~:~ :~~==:~ 
kstarJ!eie,_§__<;QIT~.C:1El.c!1____________ __Q.,:3.E>.!3Z!l? !-·at 5% ~l9nific_a,__~.c:E3.!E3YE3_1 ------------·············· 
T.bE3!? .... b.?L ............................................................................................. 1 8,:_ .. ,_8_,_3,_4_,_0,_7, __ 7,_ +······························· .. •...• .• . .. . .•.•................. •.....•.•.....•. • _ .. . ·=· ...... . . ... . ................. _1 

~~El~!i§j§[ __________________ ~;~~~~-~~ ~: ... ~~~~~~~;e.~~~~~~negt~-====Jri~utitlt!l47~~ 
nu star . 3,§!JZ!J§g ___ hs!l~tE3cJ.Q.§Ill_ma l}_g_~------------- 8Qc49.<!1.~ 
~PP!Q.X,Qhi.$gl,lfir<3 ... Y?IU.€l ... (.9!:i} ...... ! .. 90 .. , "~"i.lJ''' .. "~><_·l .. 'AI 

0
ll1................................................................................................................................. . . ••....•......................•............................•..................... 1 

_,A,gjy§!E3.cJ.~E3\Iei.<:JL$iqnificance 0. 0086 __ Lo_gno rmai_Distributign_ T"_e,"s,_t,_ --·r·-·--c· 
Adjusted Chi Square Value 0.238511 Shapiro-Wilk Test Statisitic 0.87?:3(3_2 

--·--·--·----------······--,---·--···- ..... $.Q!l-.P.lr9.-W il~-5°/~_grj_!Lcal Vall!(3 _____ ~ ___ L ..... 9262 
. .. ~99:!f§lQ§.f".!rlJE3d §t§ti§ti<:;§ P?!§ a,r(31ggne>rlllaJ a,t §~!~ §ignifigiOIQ9." I!JYE>L 
.~J.Qimu_r:n_ of .Lo_g_cj_<l,j§____ -0.693147 ------·----------------~-------
t\:l<J,)(illl~Jl1()f l()g cjll,t§ . :3,Q4A§g? ~§"!o L)<:;b~(~§§UJl1ipgJggn()rJl1.§1 Qi§t~ribyjigQ} .................... . 
t0El!l-D .. '2.tlC>.9.cJ_ata ------------- _Q~§~§.~Zr-_9..9."!~.!:1.:_1}gb___ ___________ ~----------- .J.~Q.~J.f!(3 
§ta,Q <J?.r.<J .. [:JE)yi§JiQ.Q .... Q! l()g cJ§t§ ....................... 1 .. :.!3.:376.!l.!:J .................. §J§"!o <:;QE!.I:>Y§h E)\1 {ryl\{1}§)1} <:;b ................................................... J § ,}<\(3_1 __ 8,. 

=~=a,=~-=!·!9=~-===~=~~~-:-: ......... :~c~~~~~~- ==~;~~qf~hll~1s~:er~~~~)~~:~e=~=:=~---·····=~i:~:~~} 
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General Statistics 

J:l."l.t~l!<?. .. l C:\Docum~nts and Settings\Administrator\De~ariabl~ I VOCs LQ._Groundwater Samples 
.. I§()Pf()pyii:Jeqz_E)QE) ................ l ....................................................................................................................................................... L .......................................................................................... T ....................................................................................... . 
I:-:---:-·-'R"'a"'w""'S"'taJistiQL.~--- Normal Distribution Test 
r:!~tlJI:JE)r()f\fa,liq §l:lmPIE)§ . 5 . §lll:!Pif():\iYii~IEl§L§t~ti§iJig_ ... 0.923301 
~rr1ber of Unique Samples 5 Shapiro-Wilk 5% Critical Valu§. 0.762 

~~~;;;u~~ 10;/~ -I ..................... 
1 
~~ . .. P~!~ EirE) QQirrl.~lll,t §"!? §Jgnifi9l:!Q9<31<3Y<'ll. 

Mean 79.18 95% UCL (Assuming Normal Distribution)·--------

l~t:~~~:rdpevia,ti()n .......................................... ~-;;-~()~ ~-~~]j-~---~-------~~--l1?ll.df5'.§ 
~§lnce __________ ~------?766_262 Gamma Distribution Test 
Coefficient of Variation 0.6§_4?§§ .... A:P.I<'l§t_§If:l!i§tig .. . ...... _ .. . ....... .. ... . O,?f:l!5J27 
Skewness -0.30362 A-D 5% Critical Value 0.6924Q.~ 

~"-----===--~=-=·-··. ~----..-....... -=- K:s.J.,~t §tati~_tig_ . --~-----~~--------- ......... o_,41\i1 4?. 
Gamma Statistics K-S 5% Critical Value ------------- _ _Q,_~4Z§.fi 

lk-h-~~-------------------------....... o= ... -..... 9 .. -.6 ... -.. 1 .. ·. 5 .. 5 ... l ... ·.. D d f II d. .b . .. .. .. ...... ... . .......... 1:\til, .QD.C?L<l ()IY 91:\t:ntnB: l§tfi_ ~JIQQ 
ls§!e,r.{l:>ia~_g()J:recteciL _____ _Q,5 1 7_!?.1?§. .... ?.t 5%_§Jgn ifi()_a_11Q<3Jevej_ _____________ _ 

Tbeta_h_at ............................................................. ??,~4561 ............................................ . .................................................... . 

~~~~--- __________ ~~~l ~~::~i~~~~~!~£~;~gt~=: ... ~i-~tri~~=n~~~-~~§~ 
APPI()~,<::;hi§g~?.rE31J?IUE){,Q§) J,?~i'i(l?4 . . 

:=!:!~~!:~~~Ii~~~1i~;~~::±::~~~ 
JY1 in im u rrl.QfJQg_cl~!?... _________ Q.64JI:l.i'i:± ,_.. ------·c:-.·-c··-----:----1 

~-:-~::=:=·~~~··,,lf~~""""'"""""'L";"T~T"" 
§tl:l.n.<:l?. r<J .. PE!yia,ti<l Q.<lflgg <:i?.tEI .................. j_}(l§Z?4 ......... J1§"!o 911<>i:JY§I1.E!V. .. (r-tllfl) §)_l) <::;~·-·············································· ..... 4fl.?.,J.f)Q!5. 
Variance_()f_IQg_ga,jfl, ______________ .. .:2J.?.fi~83r--? .5% Chebyshev (MVU ELlJ.91__ .. 9§§)_,_453§_ 

I············································································································································································ + .fl.fl."!?9hE!tJY~I1<'lY(MIJ.lJ§Ll)9~ 97(),??4? 
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General Statistics 

_gq.ta fj)§._ ! C:\Docur:n-Tnts and Settings\Administrator\Del Variable: I VOCs in Grounc[waj§l.!:~i!moles 
.Jv1.TE3.E: ................... .i............................................. •.........................•..•............•..... i I 1 ............................................................................................. . 

Raw Statistics Normal Distribution Test --c-----
l\l\l..rlJQE)!<?LV!:!Iig§_!:l1]1J?I§§........... 4 ........ §bi!Pi!():Y'{ilkJ§§.l§t!:lti§it~g-···························································· Q,flJfl~.~.SJ 
Number of U~Jlg_LJ_§. S§cm_pJE?S 4 Shapiro-Wilk 5% Critical Valu_EL_ _______ -:-____ 0.7_1§_ 
Jv1inirnU.rn.JY.9lL l 1.9 Data are normal at 5% significance level ... 

IY1-~~i.rn.~rnJ\l.9LL __ _L_ ____ 1---~ ---------------- ---------------

~;~----------------------- ····················· 43~~~ := si~d~~T::Yt~tA§§U.rn==~::=====~=~:~riqu.t[~0~:99963 
§t~n_cla,rct P!ol\/i?tiqn_l3>'.··:.1.1·'· ?~.?~,"~"'"-"<='I······················································································ ...... ..•.•. ··················=···································································· 1 
Variance 9.749167 Gamma Distribution Test 

~~=Y~i~ii:9tYa,r.I~i()Q====- ······ii:t~i~~·~· .·.·.··········.1.::g. I.·.·~.·.b~i;a.ij:.~.~~.a.···.··.iu······e·······.··.·.···.·· .. ··.··.·.·· .. ···.··.·.··.···.···.···············.···.···.··.·.··.··.·.··.·.···.···.··.·.·.··.·.······.:=.r.·.·~-~. b.··.·6·9···.·.·~.·····b·····.·~.····. 
--------------------------------'-------·t:: .. K:'§:r ~§t.§!i!!i?IT£' ·====:···=: .................... ..9 .•. ~16.?.2? 

Gamma Statistics K-S 5% Critical Value 0.396518 
1-k--h~;--· --------------------- ':3;}()·4~4 ----'P!l.ti!f9Ji9;:;i];;;r}lrnil cii?t0~Y!ig6:==-------- ----------

Is. sta,L{_bjas __ ggr_rectegL_ _________ \Lll-4?.9..9.? -----~t 5% significang§ I. eve I -----·-· 
IbE>til h_Eit ............... ··················· - ... J .. &9?r;J.4? .. . . . .... ... ... ... ... . ....... .. . ...... ........... ..... .. ... . .................................. . 
Theta §ta_r _________ 4.5869Q§ ----:·95% UCLs {Assuming Gam1Jla_Qistrtq9JiG-----4 

I ~~ :~r -----------___ i~~~~i~ =:1~f~Z~~ci~~~:;Ubil!::::~:~=::=::=::::=:=T~7iSJ== 
.~PP[()J< .•. 9.h.i§CJU..~fEl ... \!~lqE) .. (,Q_fiL ..... f."' 2, . .4-.L II c."'"''·· "''4"-1 .......................... ,.. ..... ... ,.,,., ......... , ... , ......•. ·=···· .. ·•·•· ..•..... =· ............................................... , .. ,.,.,.,... I 

~~~:::~ t~f~~~:~~~Yi~:. -: .... ~~~······== ·:=~~~'Pirq;w~~Ie0;t~~~~~~~~~~ti=:~:~t:::r~=~:Ji19-~ 
__ .. ________________ ,___________ __, _____ ,_ _ __ ..§_bapiro:\JV ilk 5')R __ Q.r.f!i.cal Y alu_§l._ _____ _L ___ Q1.411 
. . .... b99:t r"n?Jocl11!"9 .. §!"!i.sti<:;§..... . ......... [)§lt§l §lr(3I<:J.9n9Irn ~I ;;>t!J.'l'~ §ignifig§IQ£!"i.E?Y<:J.I ............. . 
Jylinim\l_tl'l_()j_lgg_Q.ata ______ , ............... __ _Q,.,(l41_854 ~ .. --~~----~-~---------------
ryl§l)(!rnYrnO.flgg_ci<J,t<J, .......................................................... XJ?§Q?! ......... . ll?'J<.g l,JQ~§.(i\§§Yrn.i.ng L9909rrn?:l [)i§tltibqtiqn L .................. . 
_fv1§?rJ..()f log_dat<J,_ _________ ........ ...t?.~'!.l?.? ·----~§'?RJ:!:.L!.9.1. .... _ .. ________ ........... _.. .. ... 41_,flQ_'lil_ 
§t?:n.ci?:r.ci .. [) eyi<J,!io.n .. Qf lqg ci?:!i! ............. ..... ..9 ,()4f! :31? ............... ~§%9h13tJY§h_ey(Jv1\!L!E:l L!9L. ............................................................. 1Q,Q??4() 

Y~r.L<J,.n_g(3Qf .. lqg __ cLa.!il....___ __________ Q,_'!.~~QI?. ----~f;r~-~~y;~~el~V~~l~@~~==::==:t=l:i'~~~~ 
f---··----.. ----··r--·--···--·-;·-·-·-·--··-r·--·---· --f----..... ~-----·-·-·-----------------------
1··························· !·······································+ .....•.................. ·+········································ 1 ...........................•......... g§O(~i'J9H:P~r"rn!oltrlq_l,J.Q~s .... 

CL T UCL 6.8929.1? 

!··························· +············· ................ +········································+····························· I····· ..... Acii:.QI,Ll,JQ~{i\gj~§tE)cif9L§~I3'YQI3S§}... ... f!,~?f!f!5_(3 
1--------··-~t---~-~-+ ----.. -----+---------+--J\.1Qs!::!.U Cl_LAclWste_cL foL§isl3't'Q!olS.~....... _1L?_2]QQ§_ 
!····························· +······································· +·-····························!···························· I···· Jackknife UCL .............................................. ........... ... J-~~~93 
l-----------.. -·i--······-----· --+-----.. --------+-·-----+ .. ~•S,_t,~a"-'n=darc[_ BoqtstrapJ,!,CL ---------------- N/R 
1 ........................................•.•.••............................. ··'············································'···························· ... .1 .. _E3qqts.t.r§IR:Ll,J9h . __ ....................................................... i'J!B .................... . 
.. ~--~---.. m:_co Jv1.1:0E:N P.~EQ.i'J_______________ r-- Hall's Bgotst@JLL!9.h ____________ ~J:<.LEL. ___ _ 

. J?~t<J,_a,r(} nqrrn<J,I{Q,Q!)} PI3It::I3QtiiE) [3ggts.tr~P L!Qh . i'J/B 
--------------.. ----------.. -----~----.. ----~--1-- BCA Bootstrap UC~_ .. _______________ N/R _ 

Use StL -•'· ' UC .............. ~§O(~Qbl3tJYS.QI3\l(ty1(3a,Q,§<J)L},C~ ................................................. 1 ... 1 ... :1}Q04 
l----------+-------f---.. -------+-------------r----~7.5% Chebyshev _(Mean Sd) UCL 14.0t:.45B 

....................................................... ~~~~~ 9qi3QY§Q§\/{li3~Q,§(]} L!fL............ .. 1 q R'>R57 
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General Statistics 

f-~---~-----~~.---------·-·r··-·--------.---------!-------------·----------·------------------------
95% Non-parametric UCLs 

2.146365 CLT UCL 1---------- --4--------f-----------+~~ --+-"~"-":''-::::-c··-::--c:--··--:·---------
1 -- . + --- -- --- ___ +- _ ___ _ --1- __ __ _ _ __I;\91:9Eh'C::~JI;\gJu.§t§cjJqL§~<:l'.\'Q<:l§§) ___________ 2,?~3!?§?_ 
~---------+-------- _,_____________ _ _______ ry!Qd-t _u CL .ffi<:fuJJJ~jJc:Jc.§.is.~'.\'nesJJl.. ____ ..?~4!;3_fl§.§ 

1
______ + ____ __ +-- _ _ _ ___ ________ _ _ __________________________ ~ag~~ni!E!h'C::~ ________ ___ _______ ____ __ ___ ___ _ _ ________ ___________ _ ________ ?,?~JQ?Z 

l---------i--~-----------+ ---------- ------------ _____ §_ta~_Q§J:d B_qqjstr~ .. U CL ---~------- -~lB ___ _ 
1 ---------------- -- =":_-,, , : _,_ . __________________________________________ B_qqt§)Tll,P:Jhi.C::~ _ _ N/R 
________ ljECOI\{1MENDATION ------ Hall's Bootstrap UCL _______ l':!ffi___ 

_ [)?!? E!re __ ~on-parametric (0.05) Percentile Bootst[E!Ph't:;_~ N/R_ _ ___ _ _ 

----------------------- BCA Bootstrap UCL Nj_l) ____ _ 

hl?~f!?"!~c::b(ltJY§h(lY ___ cMEl?n,_§!!Lhlc::b ____________ ~~~~z~e~:~~~e~~~~;~;;t>~;Xb~c------ ___ -~~~~~::1 
99% Chebyshev (Mean Sd) UCL 6.31876 

Recommended UCL exceeds the maximum ob~e;:;;aiion i I I 
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General Statistics 

Data File I C:\Documents and Settings\Administrator\DeNariable: I VOCs in Groundwater Samples 

I~tgtg1Jigrq~!h~Q~.JP9E:) ... ........................ . .......................... L .......................................... J ............................................ ) .............................. . 
Icc-_..,.-Raw Statistics ·--- --··-- Normal Distribution Ie,s~t-----+·--c-=~~l 
f\Juf111J~rgf\j§lid tlilfl1PIE!§ 5 ....... $1Ja,pit():\f\lilkTE!?($ta,_ti§i!ic; .. 0.711.9.13.1 . 
.f\J.Y.fl1.i:J.<3r_(}!TUn[gt,J<?.$~a~~<3L.--.r·--~....?t-- Shapiro-Wilk 5% Qriticil! Valu,EL __ ~-~t-~~9.2§.£ 
.. f\:1.i Qi.fl1.Yfl1 .... 

1 
yg(~····························r····································· ... ....................... Q,.Ei. ....... Pii!il ... D.C?LD.9.rfl1.i!Lil.L§ 

0(~ §igpific;<J,n c.~ .... IE!Y.€!.1 .......... . 
. Mil!:<lfl1.~.111 .. Ll!.9&~---L-~----.. . .. -~-12 .. --~-~~ -~~--~-~------

1 ~;~~-- 1 o~~ . si~d~~r~YD~t~·§§Yf11iQg:=grfl1i!LPi?tri~qg~438677 
Standard Deviation 
~""''"'"''''-'"''"'""'""'-''''-·'•"'"''''''''' '"'''""""'""m 

. .. . ..... 1 1! 

.\/.ii.Cli!DS:~e ---------~-..... ~ ... ~-~-~ 1.328 --.. -------~§mm.a Di~?Jrigutio_n T§.'lL ... ___ _ 

-~i:0~~~~:~1 ==~i~ior_~--------~ ~~9~~~~~; ·····.··.··~.·.··.·.·~.···.···:······~.·.···----.~.··.:~.?.··.·h······s·;···.i!·t·a··i··~ .... ·.~.·.:·L·t··~.·.···a···.~.i .. ~ .. --.. e-.·.··.·.·.·.·-.·.·.·· .. ··.·~.···.·~.··.·.-. -.··.·_··.····_·····.··_···.···.-.·.···.··-·.··.·.··.···.~···.·.··.··.· .... ·.··.·.t.··.··.-.·.6······:·

8

·6· -.·~·:·;·····.t.·--.·~.··.··6·9······ 
1 ......................................... =·························· =··:·· :· .................................................................. ·+······· .I<:$JE)SJ t;tatistic .............................................................. 0,~~457.3 

Gamma Statistics K-S 5~_Critical_value ___ ,_, ____ ~- 0.3612_4]. 
l'kh'.:rt ___ ... ___ .. ___________ :3:67so2 ..... Piltil 99DC>!fqiiC>"'f 9i1fl1.fl1ilcJ.i.§triiJ~tiqn ................ . 
Is. starjbias_g>rrecte<:l] ____ , _ _Q,fl.Q454_1 at 5% sjgnificance IE!.YE?.L. _______ .. ___ ~--.. 

ThE!t? .. h.i!L....... ............................................ I-·O·e.-··.7,_9~8,,5~6~ .. 1 ......................................................................................... , ............................... = ·::·········:····:································ I 

~~~!~liir._____ 1 166~~;~; A~~;~-~~~~J~:~~-~~~~~=:=J'llri~~t~ho§jJI 
I nu star 8.045413 __ Adji,J.'lte_cjJ Gamma, __ I}_Ql,__~--·-------jJ.,L'l.H!Eill. 
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General Statistics 

Data File 1 C:\Documents and SettinQs\Administrator\DeiVariable: IVOCs in Groundwater Samples _ 
Jr?D§:1,?:9ighloroethene i I I . .................. _ 
_____ Ra~ Statistics Normal Distribyt.,io,_n,_T,_,e"-'s'-'t·-----+-:-=:--:.:-=-
[\J __ I,I __ tl1_i:J_E'lr_ gf_l!ll,licj §l1t11fll~~---······· 5 ....... _§Qf1pi(Q:'!:!_il.~ .. IS. .. §t§t~J,)i§i)ig_______ 0. ?!?flfl§~ 
~umber of Unique San1ples 3 __ Shap1ro-Wilk 5% Critical Value 0.762 
[V1iQitl1Ytl1 .. fu_g/~ j _ Q,5 Data not normal at 5% significance level ...................... . 

r:fv1_?_lS!mU_t11._Lyg/l,_ ____ L ________ 5.2_ --------·----~~ 

lfM:M~~e"'arl:~';~_,Ln!....cc=·-·-:-::.--··--·----··---+···--=·······--::·····::-:·······-=-··1~6~.~~-_·-__ ---s>.Stud~6f;~~~~Lf\§§Ytl1ing [\Jqrm?lJ:li§trit>_uL~~8ii~29 
§jaQdarcj DE)ViE)tion ................................. _?,Q!'lf3~:?:? .... ... ... ..... ... ..... .. .... __ ....................................... ·····-···-···-····-······-····-·····-···--············ .. 
Variance 4.278 Gamma Distribution Test -··----·-··----------:------C"- -----------~---···---------···-:-;;-:;;:,--· 

_Q()~_ffig_i _ _El __ Qt ___ ()f\!?.r_i_f1t.i_()_Q ........................................................ 1 .. J.?4Qfl4 ............... A:.P .. I est Statistic 1-'!'?899~.!3 
§_kewn_El§~----------------------- c.. .. L4!?.!:!ll.fl?c-A·D 5'~ Critical Va!ue --------+·?·690228 

K-S Test 0.3851!)§ 
-·----- _________ (,i?tl1tl1a S)ll,tj_~)ig_§ __ ,------·-r--· K-S 5% _Critic&_lfillYE!.. 0.363794 
k hat ............. !,11.?,3.\3 ............... P<lt'! c!9r19l!()llg_vy_g'!t11t11f1Sii§!rii:Ju.tiqp_____ ····-··-··········· _ 
i5.§!?L(!Jias corrected) 0.578277 at 5% siQnific_f11J.<2_El_l_Elvel_ ___________ _ 
Thetahat 1."'"A1A1 ................................................... .. 
Theta star --------------rJl-'--1_818 §Y9.l).Cls (Assuming Gamma Distributio!l) ___ -::-: 

~~ :~r ::§\~1ii~~=:~~~~~_[~~~~~E~cld9:=-=::=::= 3Jii~~-
Ar.prqx,9hi§quf1rE'l_v_?lu.E?C9!5L .. __ 1.5294()!) ............................................. _ _ ...... _ ........................... . 
Ac!Jl!~t~ci_-~_El~~gf_§.ignlfi2.?.1J.9<? ......... __ 0.0086 ____________ Log!JQ!tl1al Di§JQ.9ution I est l _____ _ 
Adju~teq Chi Square \{alue 0.76!';173 §~§piro-\(Vilk Test Statis1tic 0.763739 

----------- -·---------------------- ----------r--Shapiro-Wilk 5% <:;riticill_Vaj_LJ_E?.___ __().762 
_ Log:tr§lnsformed Statistics . .... . ........ __ _ __ P<tta ~re lognormal at 5_% significance lt'l~f'lJ .. 

cMi n i tl1 .. l!tl1. of log da_!E?._ __________ 4 1 -~0~1,_ .. 6.,:=9.3~ 11~ · 4,!. 7+-----------,..--:-:----:-:------:---:---·-·-----------:--:::·:-:c··-:-·--,-· -I 
rv1 .. ? .. J$itl1.Y.tl1 . ..Cl!..lgg_cj§t? . . 1.648659 95'7b uqs (ll,_ssumi_o.gJognormal DistrBibution) 
fv1_E!a1J.. {)f!()9_ da_tEL_ __ .... _ ........ ----- _(). 09?1()? _ .. _§l!? .. '?'9. H-LJ..CL -------------- 41 . 1 ~0?'\. 
Standard Qev1at1on of log data 1.112641 95% Chebyshev (MVU E) UCL _ 5.33323 
_\lan?_IJ.9 .. _El .. Qf.!().,g_data __ ------ 1.2379? _§)?.5''/o Qheby§h..<?'!.iM.\!..U_~_uq_____ 6.88[;626 

. _ _ __ _ _9~0(o (;h_E!_tlysh£3v (MV_UE) UCL . jl.935006 

!·························· !·········-···························· +·······-·························· I····· ...... ·--=----- ~--=--------~ ..... ~!5:Y~.t\IQD:Pf1r§tl1_(3trig_\i9~~ .... --=:::~~==~= 
f----------·--------··--+-----~~----~------ +~---· ----- ~- CL T UCL ---~----~---- 3.361467 
1·-··············· +······································ +·- ....... ··+······· ... ..... .................. -~91: .. 9~I.V9h!~r:Ji99IE?9J<JL§k'?'YD'?§§) ........ 4.-_QQ§??? 
f-------~---·i-·-----------·-+-------···-----+-·--------------- __ rv1,QQ:Ll1.9.L (Adjusted for skewness) 3,!)1258 
!························ _ +······································· +··········································+···························· +············-'CJ,a0,c,,k,k,,ni_f_<? __ [J9~ .................................................... __ :3,131_1 ___ 9_2_~. 
1---·-·-----+·-----+~----·- ... Standard Bootstrap U_Q~-----· N/R_~~ 

____ BJ::COMMENQ_t\.J.!Q_N __ ····_·· ~==:: .. ~~Tt;~t~~;~~~~~UC! .. _~~---------- ..................... -~~ 
Data are loQnormal(o.o5) Percentile Bootstrap UCL NfB ........... . 

....................................... ----~----------- .. _Jl,<:;A ~gotstrap UCL --~------- ~LB_ __ 

.... _l).s_<Ol ___ f:i§')'? 9b<el>Y§.b.<?Y..(tv1\!ldE:} ld9.t.... ..... . .... .. . .......... f!?'?'o 9b<?l>Y§Q'?Y (.rv1.<?.?.D ..•.... §cJ) l).Q~ ··-··-····-·····-·····-············ .... §,!l?J~?:3 
-------------·- -----·- ·-· 97.5% Chel>Y§hev(Mean, Sd)J,J_q __ .............. L6165:39 

-Fi~c0;;;;;;~;;d;;aucc·;;;;~;;;;;;d~;r;~;;;;;;;i;;;~;;;ot;;;;;;~~~i;f~"'IJY§bl3'''lE'l?,Q,§r:Jtvp~ 11
.
0435

. 
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General Statistics 

1~~~~~----~~~---~.,~~--~~---·---,~-~-~-~----~,-~-~~-t--~-~---~-~~~-----~-~-~~----~----··------···· 

I· ........................... !·························· . . + .. : .......................... ·+······································ +···························· ?§:'!~ 1\J()D:PE\FE\r:D\l!rig \.JQ~,s ..................................... ····· 
CLT UCL 1.704648 

1 ............................. +···········································+··········································+··························· . 1 ...... A<:ii:QhiL!Q~JA<:liY:S!E:l9JC>r§~~~n€J,s,s) ............. 1.,~~1?!3!3 
f------~-+----~--~+--------+~-------+ __ Mod-t \.).Q.l,_~j uste__c:JJor s kewn_.§l.§§L~.-~ _Lil..-!02?.2._ 
I····························· +··········································· +·········································+··························· I }E\9~~_Qif§_\.)QL . 1.89551_ 
l·-····------i.·······-------+----------·--1--·-----·-··-l---.§lE!!ldai.9._13_ootstrap UCL N/R 

........................... :'=:·: ::::::::::'-:·:::::·: :······'······························· 1 ......... 139C>l:S!IE\P:tl!QL ........................ N/R 
~------~-----B.590r.,:1f'£1!'J::lQ.AJl9lL.~---- --~_tlaii§J~Q()tstr.E\1?~ U CL~~------------------ N/[3 ______ ~ 

.............. PillE\ f!FE31Q90C>Imf!L(Q,Q!?L .............................. PE:Jr9E3QtiLEl.i:J£()!,str§p_!,IQ~ .................................... __ N/.B 
--------------····-··-·-··-·- _ BCA_13ggtstrap UQ_L ----- N/R 

Use H-UCL .... il_§:'(oQQ€ltJY§DE3Y(r.,:1€lf!Q,§(jJL)q ................... ?:?!38.~~~ 
·------~-~~---------~----- 97.5r~_Qhebyshev (Mean)J3.<:ll UCL __ 3.59]529 

F!;;;;;;;~;;~;;;;;J;;(J uct: 8~086(J; ;·;;;; ;;:;;;x;;;;r;;;; 0ti88~~~i;;;;l"'!Jv§h€lY <lElE\n,_?<:~J L!fh · ---4'~§~538 
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[~-~--~~~~ .,--~~~-~--~-~,~~~~--~~~--.···~~~---t-~~-------~~-~~~~---·--·~------------·-~---~--

ciruc!:JC%.1\Jgn:[lfoir.<liJ:l~trLg L)g~§ · ··· ············ ·· 63.i567a· 
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General Statistics 

~J~____[ C:\Documents and Settinqs\Administrator\Dei Variable: I VOCs in Soil Samples 1 - 10 It bg 
J,J_,?,?:I€l.!rE!91Jigr()€ltiJE!I1€l............................. ............. .................... ! 1 ......................................... !........................... _ ........... . ......... . 

Raw Statistics Normal Distribution Te,s,t __ ·-+--·--:-l 
t':!Vr11Q€lTCJL\'?Ii<:l §?f11pi€J§ ................................ 7?. _ ~illi€Jigr§IE!.§t §!?!i§itig _ ...................... _ ........ (),487~4Z 
Numb_e_r_of_Unigue..i??!;r:'QJ€lL._ ~----_1~-------!:UiieJors 5% Critical Value Q,1Q~~1§ 
.M.i. nir119.r11 ..... i u 9/k9 .................. ) ................................................................................ 1 ,§§ ............... Q?!? .. Q()) __ f1()lr111!.1 .. ?.L.ti0(9 .. §.i_gQifig1)Q9€l .. l €l\'€ll . . . . . .. . . . . .......... . 

~-~:~~r11Vr11Jyg~g~ _[_~--- 6.618~~ ----~-------------~---~---~--
1 Median __ •• ?~~ ··= si~d~~f;~:~~2tA§==m=g t':lorr1l==I')i§tri=ytG~:tf~5& 
_§j§ndard Deviation :<:< ""' ,h,., 
Variance 1110.932 Gamma Distribution Test_ ____ -::-:-~---
QCJE3f!i~l€Jntgf v;;_ri?~on-_ .. -···---~~ .. §,Q?S.?? ... A:.QIE3~L§t?ti§jig .. . ................................ ?:_3,()?7:3~ 
§l<:€l'N.E€l§!?............ 8.438865 A-D 5% Critical Value 0.8013Q.:?_ 

I······································=····························=··:·:·············· .•.......• 1 •..... f<:§J€li?!§t?!islit<... __ o.528551 
Gamma Statistics K-S 5% Critical Value 0.109931 

l·k;;~;- -- ··-·------······-~9,f3i>:?1T~ =::'P?t~=dgJ;gtfgllo'N.=9?DJ;;,:;;-:~};;t'rii:J.~lio.~ .. ~==:== 
l<.§l?U9lii!?.9.Q!I€JCtecjL._ 0.643788 ?.l..ti~(~§ignificanceJ€ly_e.!..____ __ ______ _ 
Theta hat ____ _ ... _ --~.~~53()5 ..................................... _ .............................. .... ...... ............. __ _ 
'tii~i~ ~~~;-· 10.27988 95% UCLs (Assuming G_amma Distributi?nL ______ _ 
ln~'hat·-~------------ · ·· 

I nu star --~~2::i6~~ ::=~:~~[~~~~~Q~C=====:== t~:~~~~~~ 
~~j~r_~;:~t~~I:tr~~-6)ri~~~~~==Ij:c;~~~~+ ·········· =::.==_j.ognaiin.~ Distribu!i?rl:+~iL =:=: __ 
AcJi~§l€lcJ C::l:li§q~f'lr€JY?IY€J _ [z1,JJZ~() ....... J.i.1Ji.€J.fors Test Statisitic I 7 

-----------·------------------- ---------c-----~illiefor§ __ tij'o CritiQ?LI{_aiU€J..______ O.).Q4.41.6. 
_____l,()9:tr.".l1 §fCJr.r11 e>cl §t?tist!<:>.s................... ...... . ............................................. P,lC\ ... f1()t_lggnCl.rrl1.".1 ?Lti!9 § igni!i q§Qq<J lt3Y§.1....... .. . ............ . 

_M i flim Vrll .. ClUCJ.9..cJ?1"- -----·- .. .9.c6151?J?.f---·---- ·----------- ·---------------~----
M.?Xi.Ql U_Ql_()flgg ___ Q".l? ........................................................... !"j,(3§?4_ .... fl() ........................ ~§!o. ... l!C::l,.!>JA§§YQliQg ~gqno rm al Qi:;;tri¥~ti~,n ,1 ....... 1 
.M."-".Q.9J.J.Cl9.cJ<!!?.. ...... _______ __Q,~§_()(l63_ ·--~()?.~.f:l.:.lJ.C::L ................................... ---1-~· 76701 
§t§ncj"rd Pe>Yi,!i<JQ gflgg <:iE!l". . . Q,(344:34! . ()~a~~ C::h€li)'ls.h.".v.JM\/L!.E:ll,,C::.~-·-········· . ............ . <!,:397977 
l{_arifl,Q9-"-()I_l()Q_dat?._ _____________ . 9.c4J.§.1]:3 __ _§)]. 5"/?J211 .. ~\:JYshe_y_(MVU E) UC_l, __________ ~' 901 244_ 

........................................... . .... .......... .......................................... . ............................................................................................ §l()!~ C::IJE)tJYl>h€lYJM\ll!~LlJC::~ 5.889814 

95% Non-parametric UCLs 
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General Statistics 

Data File _l C:\Doc:ume~ and Settinas\Administrator\Dei Variable: I VOCs in Soil Sam_Q!§ls _1_.::_ 10ft I:J_g 
1, 1-Dtchlo[oetha~e i _ _ _ _ _ _ ~ _ _ L _ _j _ ~ 
___ Raw Statistics Normal Distribution Test -~---
Number of Valtd SamJ:lles 72 Lilliefors Test Statisitic 0.487981 
Number of Uniaue S~m_QI~~---~ -- - 19- Jiiliefor~ 5~;;-6iti~a,l Value _ ~----~- Q, 1 0441_6._ 

_f\'l_intll1Yil11d9!K9 1 _ ............. 1.,_8_5 ........ Pa,ta,nC>tnC>tll1~1a,t§:'!~§lgnifig!O!QgE>IE>YE>I_ J .. 
Maximum UQ/kg _____ L __ ~---- ---~ ~---------------~----------··--

~~-~~~n__ -------------------- :~:::~:~1~~- :: silid~6Y~XD~c~::::ldll1iQ:9 N<lrrn~:==i§trJ=:li~:a~~§~ 
Starcj_ard Deviation 40.15373 
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1 ......................... 11 ........................... 1................................ 1 ... ::==: .. :=r:=: ........ =::=~§~t?.t-l.<ectP:EirEim<?trl9:0·9~s.... . ......... . 
I CL T UCL 250.8914 
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General Statistics 

[)atafUe iC:\Documents and Settings\Administrator\De(Variable: IVOCs in Soil Samples 1 :.!0 ft bg 
l?_eQ;z:§Q§ L _ .......... ..1 _ I I I ............................. . 
--·----~-Raw Statistic~-------~·-·:.-:: -~---· Normal Distribi,!!LO"'n.c.T_,_,e,_,s,_,_t_~---f---·--1 
NYr119§r qf\!91isL§9rDPI§§ _____________________________________ ................................ ]_?. .............. ~.illi~fgr§ J~st§1~!i~itig________________________________________________ . ... . ... . Q,4~-~?9.9 .. 
f\JI,!mb_er q!J,Jnique Samples 15 Lilliefors_5,_0,i<"'o_C~,cr,_,iti""ca,I_V,'-"a"'lu,_,e'----c __ ~-c+-"O" .. 1,_,0,"4..:.4.1,_, 6 
Minimum I ug/kg \~~ Data not normal at 5% siQnificance level 

_rylill<_i m u m.J.Y5Ji.lgj___ I ?._q_,_ ____ ·--·-·-:--::--~c-~---

l~;~~_n_ _____________________ ~ ~~9,~=91:~ __ .§!l!g:~~:-~~~~f\§§.Ymin9N<:Jrm~LPi~trJ==t[i~·:oo??j_ 
§t~ncJ~rcJ.[)§yi_E!tiq_n__ ................................................. _1 _3, __ 3,_, .. _3"- 1_1, ___ o,,11 ,, 3"+-················································································································································································································· _1 
Variance 1109.565 Gamma Distribution Test 

~:::':~:~i:- ~:IJ!it~~~~:::- -=-~]~~~~ 
I k hat Q,§€3§9.21_ .... P9!9 dq nq!fgiiQ!'J9Eir1l.r11E!.cJi§jrigyjiq_n_ 
k_§j~_(b_Lct§ co rrecte..cJ.L_______________ .iL6483f3_?_ -~-at 5°/!'..~9 nificance_jevel --·---~-------· 
Theta hat 9.694217 

f\RPr9J<,Qbi §qy9r13 \f~ly€JJ:.9Ei) 1 __ 7_, ___ 2.,: __ .,._o,8,0,, __ 1_t_,_ 9"+-················································ .•......................................• =·· . ,,. _ .• •= ............................................................... .1 

~~~:::~--~i)i·~~~~~~~:~~:::~::=-= --~!:~~~ :=c:ff::;~~J~;~~:&f~~rl=~~~~~~=-·=j ~~1}~~ 
~()g:trE!nsf()rrJ1e_d_§t?tistigs . . PElt? Q<:lt lqgQ()rrJ1E!I9t_!'i0(o_§ig_n_ifig".Q9e le\feL. 

Minimllm.<:J.f..l()_gdata n ;w;tR6 
IIJ1~J<irnum ()f.lqg_ cj~J,t§! ........... _ ..... _ .... §.6§?4~9 9.§:2:'~-119~§ (f\s.§.YmE9~~<lfirl"Q"r;n;;Tgj'stri~utig_n_} ~-= 

M<?.§-_11_()_1_)()9. da!§! _______ ~-95407 ~ _ _9.5% J:!-U Q_l,_ ______ ---~-------· ····j-.:?. 602§.[!'_ 
§!E~Qd§rcj Pe\/i§!ti()_n_()f lqg_(jfl,lfl, . 9,9)?_§§8 95% Chebyshev (M_VU E)_ UCL 4.1 8265 
_vari§nce 9!1Cl.9.Q.E!!E! ...... _ .. ___ 0.375386 97.5% Qhei:Jy.§Q.El\/.i.IIJ1.\!.LJ_E1.1!..9L .. ~-+ '1,§.4 1297 

1················································-································································································································+1 ..... 9,~_!--.9_%1~.--Ch_§gy_she_v (MVUE;) Uq 1 .5.542_218 
1-----------,.--~~--,.-·---~--,-----+----------- --
1·········································!· ..•.. ,.. !··································· +········································ l·.. ... .. ... ... .. . . §l§O(o N<:Jn:P§!'E!rnE!lri<; LJ9h~. . .............................. . 

CL T UCL -~---~~---- 1--!_?.92237 

1 ., ... ,., +········································· +············································+······························ 1 ..... f\c:li:9hTLJ.Qh(f\<:JiY!lt(lcJI<:JLskE!!"I'IE!§~) ....................... E,JQ§?:l 
f-~----------t~-------+-----------+-------------+-- Mod:.1!l_QL (AdjtJ.§_~d for skew~essL .J.:l&607 

1 ........................... +·············· , .............. +········································+····························· I· ..... Ja,ckknife U_Q.h ... , ........... , .. , ........ ,.................. 1 3.007?.4 

1 -······--·····--··---t--···-···----··+··--···-+--------+---S':'t"'a'-"nd__ard Bootstrap U(;_L,__ ________________ ~95.§1 
I·······································'········································ . 1 .....................•........•............ 1............................ . 1 .........•. I?<:Jt?J§!rEIR.:tLJ.9.~ .............................................................................................................. :l??,ZQ§:l 
I----·-_13ECQfvl.J1,:1_[::NDf\IJQ!'!... ______________ Hall's Boot_§trap UCL ---·-· .J. 71 .Q_4 12 
. ... . PE!tE! E!IE! N9D:PE!rf!rnE!!rig(Q,Q§L ______________ , ......... f'(3rgE!n!iJE!.El9<:ll§tr~:~PLJ9h .................................................... J4,:l.t§06 
--------·--·------~-----~-~~----- __ jlCA Bootstr~R..LJ.~ -----~ .. ?2. 1 104.?_ 
........... LJ §€!.9!?0(9 Qb.E!tJY!l oyvLME!E!!l, §c:l) LJ Qh ........... , .............. Q§Y~(::hE!.tJY§ b E!\I(IIJ1E>~J,D,§d) LJ 9.L .................................. , ........ ?.:3_,_§.7§.7:3. 
---------i----·----·---r----·-- ------------ _ _9.?,§J'£..91J..~I:Jy.§l](3y_(ME3.El.P,_§.cj}LJ.QL _____ }.9c 980 __ 8l 

........................................•.... i--··············································j··················································· ...•....• QQ.:t~t::hti?Y.§b.El\/{~E!i'!l'l,§dLLJ.f~---······························ ____ 4(;,524?.?. 

Page 1 



General Statistics 

Page 1 



General Statistics 

1- ····-············ -- i --·························· +···················-··- +··- ············-+··· ............................ ~§o!?.N2D:.R.<l,.lEI.r1J<3Jricl}(;~-~---··········-······· .. 
CL T UCL 12.80497 

!························· +······························ ·-·-1-- ···························+····························· I·········Ac:IJ:c;!,,IhJ<2.hJAt:fJy~tE>.c:lf9r~k!3'Yn!3s§) ............... J .. 9.,.!J_9.?:~.S. 
f~~~~-~--~f·~~--····-·-- +-·~------~t---~-~---+-'-'-M""o"-d-,.,t ___ "-U""C"=-L (Adjuste_c:l for skewne§&__~-- ___ 1;',1,§_4_±26 

Jackknife UCL 12.89033 I····························· +·············································!······························ +-·- · ··· -!················· ··························--·-·· ···-···· 
1
.•• Sj_andarqjlootstrap UCL 12.57386_ 

I-····························::-'= , : :· : .. :·· ,_ ........................................... L.............. _ 1 ............. 1:J<J()(~tr§lp:t_l,l(;~- _ :pM.~~~ 
-----~-~£!£(;0ytMENDAIIO[\J ___________ ~_..f:!aii~§.Bootstr_<J,pJ!(;!, _______ ~~-~ .J90.3~~ 
....................... CJ<J,l8,0\I'E)_[\J()Q_:PEIE<1r1J!3!rig(Q,Qi3L ................................................... f'E>r9E>Dti1!3.J:l.2.9!?tra.p ____ l,J(;L ........... ---···· ................... 1.l\ .. J.7.917 
--~---~ .. ·-----~---- BCA BootstraRJ,J_(;_L ______ .. ~--~-.. --...1-?·17292 

Use 95°{o C~ebyshe[v (rv1_ean, Sd)_ UCL _ ...... ~§0(? (;bE>i:JY~h!3Y{f0<?§1Q,§c:IJI,I(;h ?::1,4§§_1? 
.................. L ·--_ ...... -~ .. ~ .. --~ ---~-- ... .§l7. !'i.!?....Qhei2.\'s h_§~(rv1 .. ~®,_§t:fLI}.QL ..... ~- . .£0. B6_1_ 42 

, .............. ···!·············· ............................... !l!l'Z'?QblE>I:J.Y~QE>Y(l!lll,Q,§c:l)l,lfh . 45,l\Q376 
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General Statistics 

1----·······-c-------·----;·----··------··----r~--~------ ----~-----~-------··-·-··------------·~-~----
···· .. . . --~§-~ ~.QQ.:J?1!f.?DJ~!riq_\}_(2h~ 

CL T UCL 15.31369 
Adi-CL T UCL (Adiusted for skewness) 19.2588 
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General Statistics 

-~-95.;;:;-~~~~~;:;:;;:~~~uas---~=-::== 

CLT UCL 541.817§. 
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General Statistics 

Data File IC:\Documents and §ettinas\Administrator\De!Variable: IVOCs in Soil Sam.J2!g~ 1 - 10 ftgg 
9hlgrqtgrrl1 L _ L _ _ _ __ L J 1 ................. .. 1 
r------- Raw Statistics Normal Distributior]_ Te~~--~-r:~~~l 
N!!rl1QE3I(JfValid Samples 72 Lilliefors Test Statisitic ... Q,4_9{l_qg1_ 
~N.Y.rl1!?.E3!.9J,l,LQigllE3..~rl112!§§___ __ ~ ----~-~ __ Lilliefors j5% Critical Value--~------ __Q, 1 0441§ 
MiDirl1Yrl1IU.9Lkg j 1,fi§ _ Q~!~n<J!Ot?IrJl§l§t§~(~§igoifigangE31E3\f<lL 
~Maxim!!r:!l_Lug/kg-------'~------~-----:_~-28[; -----~----~------~------

;:~~~====:==:::_:_:___::===-= · ='~:47~l:~ ::: siuCi~~r~Y5~LAs=:~=~n 9:.'::::=:=~==Jrit1~'i9iks~8~1 
_$t~ndard Deyiation . . ... ... .. _q~}Q§~§ _ . ... _ . _ _ _ _ _ .... _ 

'!<?X!~Q£5' ____ ~--------------~- .1.1 og,_9j;? --------~-~~lll}_ma Distribution.J.EJ~- -------
Coeffiqia,ot <Jf\/1!ri_fl,jign ...... _ ....... _§,_?47391 A:P.TE3S.I§ta,tistic . . ........ ... _ 25.00985 ,., .............. ,,,_,., ......... . 
Skewness 8.481935 A-D 5% Critical Value ------------- -~:-=::=-~:==:·_:·----=-:·_:_: - 15:$ Ia,~t_$t§t!§Jig _____ _ 

---=~:~-~51~~~~:~~~-r (~~~::~-=9~:=:9~ 
: 
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General Statistics 

Data File IC:\Documents and Settinas\Administrator\DelVariable: IVOCs in Soil Samg)§§; L: 10 f.\.2.9. 

1::1b\'IQE)Q:Z:<:lQ<:l L . . . L I Jl·················· . I 
-~--- Raw Statistig~ Normal Distribution Test 
NL!rl1i:J<:>r gf\f§li(j §§rl1PI<:>~ ..................................... 7.2. .. billif!!9E§ I.E!.?t§t§ti~itig ............................................. ..... . .. Q,4§.1Q46 
Hl!rl1i:l!?Lof.Uniqu.§_§~.R~~ ---·~~3 Lilliefors 5% Critical Value-··---~--- .. QJQ~41!?_ 
Mini rl1l!.rl1 ..... LL! g/k9 ................... ! ........................................................................ 1 ... :.13.? ............... P<>ta,ngtn9Erl11l!.?.t.Ei2~ §ignifig?o<::<:>.I.<:>YE:ll ............................ . 
-~·:;~ UQl_.l~!_g/isfL__L_____ _ __ 2§1_00 f--.---------·---------·-·--··-----1 

lt:i;~~[;~li:=:===-= :::===::=t···=·1~7~9~·'992?ci ········ si~ct~~f;~Yt'ct~§~:=rniog N:==~=~istrii:Jl!tli9j~1:56.§i 
§t§Qd<lfQ [)E)\fia_ti()Q ......................................... ~?4&~Q~ .................. .. ... ........ ....... .. . . . ............. . ........... . 
Variance 950353.7 Gamma Distribution Test 
9s><:>ffigi~"Qf9i-\i~ri~"\i9·~~===::·· .:§~i?:i~!l? .=A~PI~~:t_§tC~t!~.tig===:=::==~= :1§:?~?.13~ 
§Jsevvoess_··---····-······------- ],±.'!?..?.§7 __ A-D 5% Critical Vajl!El_. ______________ Q,901_Q74 

Gamma Statistics 
l.kh-~1----------~------- ·0.219l14 

0.360645 .............. , .... , ..................... , ..... ,. 

. i:J.CI!<I cJC>D()t fgll()vv 9<1rl1rl1CI cji§_trii:Jl!!!90 ............................................ . 
Is. star.( bias _c;_grrecte.Q]_ __ ~1Jl§191--§t 5"{o sigQjficancej~evy;e"'l __ _ 
.'fhe.ta .. bat... ........ . ............................ ZZ.4J.!'i?.il. ................................ .. .. ..... ............. .......... .. . .. .............. . ............................................ . 
~~~-~s§r:.______________ ,_n:.:?JJL'\il... 95% UCLsffi~suming Gamma _[)istribuJl'fl11 ____ _ 
I n u ~i;;r .. ~1 ,!3913134 ................ APPI.9.X.irl1.<1!€l ... Cl1!.rl1 .. rl1.1:l .. l)9_L .............................................................. i ...... ?Zt .. fl.l3.?!3 
po~.-~.'5~1------·-------------·-·-----·+--'~ 1 .653f3_f) _ Adj us§.9 . .Cl.et.rn.ma!,}_g_t, ______ .. ____ ·-·--··--.L 27 'L!?.±.~I3. 
APPE()X,9bi§CJ.l!<IIE3\fCIIL!E3(,Q!'iL J9,7f)Ei.? ................................................................ _ 

~~t~i::~~;~;J-=~;q~Tu~n~~:-: =~~~~~~~Bm:~:1~bi~~f~~~:==r~~;
1

~J6~~6m~ 
. . ... !,Qg:!rf:lrl?f()rrJ1 §cl §tf:lti.s.tl«?.... . ........ PE~t1! .. O<l!Jqgnqron,1 ... ,! ... §0(~s ig n!fig"n«E!IE:l\/<:ll 
MlQlrll.L!.rl1.<llJ(J_g_{j_a!Cl___ _______ .. 9&.1§_186 ··--·----- --~----~~--
Maxirn~rn of log data .. . . . 8.974618 . 9§0;? l)CLs CAssuming._Lognocmal Distribution) 

Mean _ _qfjc:>g__c:lata _____ -------- 1.8_3§.Q§4 ... 95% H-UCL ·----------·----···--1 eo "<'Z 
Stanc:Jard Deviation of log data 1,?~81.~8 ___ 95%_C_h(3byshev(MVUE) uq . 68.80045 
Variance of lqg_.Q.et!_a ___ .;L1jJ7f?53 ___ 97.5% Chebyshev (MV_LJE) UCL ~-- 85.85652 

. _ .. . . . 9.\J."!o.l:;hebyshev (MVUE) UC!, _ _ 11 ~.3599 

I······················· !........................................ !-································· !-··································· j ....................... ~?.00> N\lQ:Rfe!E?rl1E!trig V9~~ . ........................................ . 
CL T UCL ----·---------- 359.067 

I····························· ;...................................... !·····································+·························· ··1- AcJi:9bil)9~ (A9il!§l€lcJ fgrs~t3.vvQ<:l§l3) 466.7 417 
M_od:t U_CL (Adjusted for skevvn§'ss_L __ .. 3?~~;3_!?9.~ 

' UCL 361.5654 
Standard BootstraRJJ_Qj, _________ ....]§0.512 

... i:l<l<ll?!f1:\R:LLJ9.b ... .. _ ............................. ?5_1 !),~Q§ 
f---------B.§90M.!'J!E.i'J_[)_A ...... T .... _IO!L_ Hall's Bootstrap _LJ_QL ------- _ _:1673.895 

. [)at§! <IIE>N<JD:P<Ir§trn'?tric: (Q,Q?) ........................ F'<:lE9E>Q!iiEli:lC?Q!§lE§P l)_Q~ . ........ ... ... .. . . ....... ........ 37!3,5285 
I----~--···------·--·····------··--·-·-·-::..~-~BC_!\___§gotstrap UCL_~-------~-- 568.6028 
1 ............ lLUis~Elf'l>. B!3.?.7'.,.;5?.0~h!~;. cg~h!?tJYS,t1l .. eE3YV' .. ( IMMeEla§9.,Dn,,.,~S2 .. c:cii))UCL !)i)0/~Qh€lb.Y§Q<:l\l(M<:lCIQ,§cJJLJ.9~ .. ······ .. .. ...... §ZQ,I3795 

97.5% Chebys)lev (_Mean, Sd)_l)Cb_____ 887.5705_ 
88% Chebvshe;(Mean Sd) UCL I 1313.218 

I I I 
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General Statistics 

Data File i C:\Documents and Settinas\Administrator\Dei Variable: IVOCs in Soil Samples 1 - 10ft bg 
.1§9PrC>PYII:><:lD~E:lDE'l ............ J ...................................................................................................... L ...................................................................................... J ......................................................................................... . 
f:-c----:--'R."a,"w"--'$tati§jjgs ___ ~ [------~= _______ Normal Distribu,_,t,i~o'-'n . .cT_,e,"'st_,_ _____ l----l 
!'I .. YDJ.Q_E)r(lf\{E)Iicl$<1rllJ!IE)§ _______________________________ .................................... .?? .................. b.i_lliE:Jf()r§JE)st§)~?,!i§itjq__ __________________________________ .................. _______ (),4.4.633 
!:iY.rllJl.<:lL()f,Unique Sar:nple~ ____ 39 Lilliefors 5% Critic<J,I Value 0.104416 
Minir!lYrll i ygfk.g J 1 ,?§ . l?!'l!E) D<JLn<Jrr!l<ll <J,t §'J'o §i9DiflciJ,QQE)IE)\f€JI , . 
~_ximumJJlgflsg__~! --~----__ __§JQQ ----------------------------------
;:d~!l______ _ _____________________ ............ [11.Q!.~~~ ______ 81~d~~r::Y~'cc/>.§§~r!liD9N<Jrr!l,II:Ji§tril:>ytl£~§:si§:i 
§!1!DcliJ,rd l:)eyiation .. . . §9.9,§42 ....................................................................................................................................................... . 
Variance 359450.6 Gamma_I:)Ls.Jrjbution Test__ _ ___ _ 

:~::::~2 ~::~~t~~.~.-=~1; 
i~~,::~=~t;::5~~~~~1=Q~=~== 
:~~~~!1!C. _________________ ~F~~ :=1:3~~~~~~~~i~~~~~:~~:-~~~Em~~~~ 
APPr<Jl<,Qbi§qy1lr<:l\!1J,IY€JLQ§) ??,§44?? .... .. . .. .. 
Adju_~!EJQ_Jewej_g!_Signifi_g.§!ll.<J.E) ___ Q,Q4§§6? ________ Logn()rrll.§!_Distnl;>utlon Te§! ___ ---,_~ 
f.djusted Chi_ $quiJ,re,V<J,Iye _ 27.31509 LiiJjefors. T_e~t Statisitic _ I. --~[Q.2~1816_ 
--·---------------- ___ _ _ _ Lilliefors 5% Critical ~S!Jue _______ ..J...Q.1 044 J_§ 

. Log-trans}orr!l§d_St?tistics . . _ Data not_log'lormal f)t 5% ~-ignificancE!_Ievel _ . . 

_f\lliDirllY.'!J_o_f_)Qg_g_E)i'l.... 0.615186 --------------------------------
f\IIE))(ir!lurll ()f lgg cliJ,tE) _ ?,§q§~9§ ~§')'o l,JQ~§(/>.§§Yr!liD9b<J9E<Jrr!l~?,ll:)i§tr~ibyji()D) ................. . 
_f\lle~?,Dgf_lgg_ci_E)tE) ____________ _g,_1_1_47§§ __ 9_§'li>.J±l,JGL ------------------- .. 4!3Jl§2?1 
9tf!DcJ ~?,rei P<:lYi<:~!i()D_<JLI<Jg cl<:~!f! .......... _______ 1_ ,§§1?Q4 ........... 9.§'l'~ Qb<:li?Y§b <:lYJMYV E::l l,JQ~ ................................................... §13 ,;3:\q?J 
Variang_e_of j()g_ dil,@ _________ ~?.417 4 !4 __ ~.zy;,_ghepY§lJ_El\ljMY._U E)_l,JQL____ ____ J?51J§_12J 

.. . 9.9.'l'o Qh<:li:>Y§Il<:lY(M'!VE::JL,JQ~ . 9.4,??9?5 

1--------·-----,-----.-------------- ---~--- -- -~-----~~~---~-------------
.~§~{~.f\J9D.:I?il,r_il,rll_€ltrig_l,JQ~§ .......................... . 

CLT UCL -----·-··· _2_g].2817 
1·-·······---················ +············································ +·········································+········· 1 ............... :A,,,d,,i,--_C,~TVQb{AcliY§tE)clfgr§kE!\'JQ<:l§§) .2.!l?.,4?§~ 
1-------~--+-----~-----+-----····-··-- --~~ .....Jiilgd-t UQ~..Jt..sJj_LJsted for skeyy_ress) ___ __?_20,§l.9_:l 

Jackknife UCL 208.8182 !·················· +······························· +····································· +····································· -······························--··········································································································· ................................. . 
I------·-------+-~~--+----·-·+--·----- _..§j?ndil,rciJ~Qot~!ri!l? UCL,__ _________________ __?04. 9626 
I···································'·······································.~ ........................ .~.. ...... ................................. l:l<J<?t?tr<:~P:tVQ~---··········································································· ... 1.7?1,§12_ 

RECOMMENDATION Hall's Bootstrap UCL 834J!§I:l. 
Data are Non-parametric (0.05) f'<:lr9<:lQtii€JI:l()9t§tril,pl,JQ_L_ _ . .??J,.~_ZQ~. 

-------------------·------------ BCA B~otstrEl[JQCL _ 308.011.£ 
...... bJ?<:l Q?,t;'!o (;b~I:>Y§1b~YJME3iJ,Q, §fiLl,JQ~ .. ···-···- ~?'l'~(;hE)QY§il<?Y.(f\11<?13,.Q,__$_cj)_l,JQ~ 399.0472 

-----------····-t-------------······t---------- -------- - ;~~,~~~:be~~:vev ~;aenans-cf%~CL ------- --~~~ :~~~;-
. - . - -- -- _, __ - ----- - --- ···-r·· . --- . ---- --- - -- . - . . . . . ..... . .•.. , ..... Y.. . .... c .. ~-········· _, ....... J ........ r· ·······························------------------- ---------·--------------------------·--·---· 

t - i 
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General Statistics 

e9_ata File IC:\Docum~s and Settinas\Administrator\DeiVariable: iVOCs in Soil SamQies 1-10ft ba 
D:E' .. rgpylgen:zene T .............. 1 .............................................. 1 ............................... J ................................................................................................... . 
_____ Raw_§jatistics Normal Distribution Test 
f\Jy~!J!3rgf\f?lici $Ei~!ll!3§ 72 ~illi13f()!§ l!3!3L$!a,ti§itig . ...... Q,4(371_ ?£3. 
Numb13r of Unique SarllP.Les 40 Lillief9rs 5% Critica_c_l V~a~lu~e~~-----:----:·+~O.c!.1~0:!44:!.1~6'"1 
.r-JI.i.Di~y~Jy_gf)Sg_ .......... =l...................... . ................................. .. ~ .. :.?.? ......... PEI!f!Q()JQ()rr:ll!:!l !:!IE>"!~.!3igQifi<:!:!DS:€'ll€'lY!3L .. 
~~-~-l!..rnJ.t!g[~g __ __j ---"81"'"'0"0'1--~~~-----~- ~--·-------1 

19537 L2"•. 77;~, v3~ ·············siud~~r;~D:6{JI.l3l3~mingN()r~!:!.1.Qi§tril:>~tli()~h.9632 
ryledi?.r:L ...... ---~-··----~-- -·--··---r~~---------- ..... ~ ... __ _ 
$JaQda,r:ci.P!3YiEIJign ______ ........................ . 

1--·-··-·-+-------l~---·----·~+-··_····_-··_···_·····_·······-1· _······ __ c;>::·······..,il:_:r!_:·"-iiJ-.!:o'c·~:i.,E> ___ ~~<~ __ .r-.J ____ g_n_ ... :_Pa_.r~.!:l·~~----a,-tr_i_g _____ l) __ -_.9_ ... L ____ "·_·····-----+ ;g_g:,§g1§ 

J...................... .... . ; ....•............•....•.....•..•...• ,............................. J ................................................... J\dJ:.9U l)Q~ {JI.cjjy§t('lcifgL§k.!3"YD€'ll3l3} 442.0383 
1--------------~--------i---·------J.--------~~- _ ____rylod:t U CL J_J\cij~sted for §KEl.IJI{_ness) --1-_:343 ,§.Q§1 
!··························· !-···································-··· !···················· • -1 ....................................... J?<:kkDifa,l)qL _ _ .:3.?4,~(3:3_? 
1----------!-------·--·---1----~-·-----l----·-t-- St~rrc§!d Boot?tr_?.pjJ_.9l ________ ~--- -~318 ,g1_ 26 

............................. E399t?tr:a,P:LlJ.9~ . ........... .......... .......... 3478.412 
1----~ RECOMMENDATION Hall's Bootstrap UCL 1691.075 
. ... . _Qa,t? a,r~ f\J()n:P?r?m!3triq(Q,Q§).............. .......... E'€'lr9§Qtil!3 EJ()()t§tra,p l).Q~ . ......... ... ........ 3_(3.2,0§39 
___ ---------------~------~~------1--___ElCA __Bootstrap UCL ~(l3.6229_ 
...... lJi3<?.?.?:,5.~ ... 12hE>l:>Y!3,h!3\/(r-JI<J?D, §c:f1 ... lJQ~ . ...... ... ??"!~ .91:l!3.tJY§tl!3Y (r-JIE>?Q, §_cj)l)Q~... I 6.?.7.: .. ?.9.~.1 .. . 
---------~ ·--~--- ~-~--~+----- 97.5_"(, CJ:l!3.flysh~ _lMean, ~l_l)_.QL 8_:39.0504_ 
................ .. i .. . .... ....... : . 99% Chebvshev tMean Sd1 UCL 12(j§,054 

I I I 
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General Statistics 

[)ata File iC:\Documents and Settinas\Administrator\DeNariable: IVOCs in Sri Samples 1- 10 ftQ.g 

TE'l.rt:tJ~tylp§Q?§I1~ ............... J ................................................................................................... ················· .. ..... !........................................................ --····-··· -·············································+··························· I 
_________ fi"!~_§.tatisti.:e_s ~-- Normal Distribution _,_T:e;eset'~---+------1 
[\IU111lJE'lLC>LI!O!Iicjf?~:~I11PI§§ _ .... 72 Lilliefors Test Statisitic . ...... ... .9,1?129 

--~~I~~~~~~~~~~[J:: .......... ::·· ·:··::~~i~ =·-... -'t'"i~'"~~:"'af"'~r"';\-' __ ~'"'--~""o~m-=~"-';""~-~~"'-~"-~'c:'-~-"':""~~"';-11_i::::_fi_-9_8.-·:n·-(;~-~E'lYil - 0.1 0441 6-

~;~~:Q _________ ·- -_----_---_----_--_ -_--_ -_-_----__ --_,-_______ !'J ___ -?_.? __ ?_2-=!"':~ --· ·sw_-l_e~_---~-~j_-E_6[_~::,s_§=r:!r~g ~Qr.111.~LQi§tri9~li()~hs223 
Sta_n_d_arcl DE'lYi§(ign ..... _. ... .. .... .. 33.29762 
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General Statistics 

. Q.-1.??41'!:1_ .......... P?t.?9CJ.JJ<?t!gl!c:>~.ll!'lrnrn? .... cl.i.~t[ii:J~!ic:>n ...................... . 
k staxJbias con:E3.cte~.L- .. ~~+--<LE4553 ·~ at 5%.§.igJ1ilicanq_<3JE3.Y~-~~--··----~-~--~ 
.Ih.E>t..a. .. ha.t. ...................... ······································-·····425_1_ ,1348 ...................................................................................................................................... . 

~~~~!~-~-~·-··----·------~-- ....... ~.~~?~~ ........... A~~~~~~~;~r~i~~~n0~t:::~i~=i~=iri.?~?Ai~ 
I nu star . 25.1351.......AcJi!!stectGamma U..Q_L .. ~-~~----·-----~j_:t_~.§.86..?. 
APPI()~,Qhi §q~a.r~\fa.ly~(,Q§) J4,D:37§ . ·- . 
A .. dj.us .. t .. ~ .. d ... L .. e .. -.v .. §.l_gf SiQnificance 0.046667 LoQnorXJJ.a.l.Qistrib~~()IJJJlst_,~--------
Ac:li~~tE>cl Qhi Square Value 5053 Lilliefors Test Statisitic i 1 0.384718 

~-···-····------~~----·------~-- -------··· Li lliefo rs 5% Critical VaJIJ-"'----------··~---1...9., 1 04416 
........ l,C>9:!.r1'.D§fqrm~9 §t9tLs.Ji9S... . ..... P9l9D.Qtlggnqrrn.9L9t9o(o§jgqijig;')Q9~ ... 1.<3.1J.<3.1 ......................................... . 

~~~~ur;;,_
0

~iJ~g~~~- 016o~~~~I~ 95% UCLs (Assuming Lognormal Distribution) 
JyleiJ.n.C>UQJLci!'l.!L__________ _ ___ ?.232877 95% H-UCL ---~-~---~-----··-··- _.§Q§,§J.ll? 
§t<J.O<:i?IcJ IJE?Yi1!!L()D ()fl()g 99!13. ..... 2,454443 __ fl.§}:'~_Q_hE!I:lY~_QE!'({flll\f.l,JJ::} l,JQL, ...................... §.Q1_.4QQ4 
IJari§.Q.<?§'_.Qijqg_c:l_a_t..;'l ____________ 6. 024?fl. -~ 97.5% QbE3..1:1YS.h.E3.1/JfllliJU E) U Qh_~----- _ 64 7.8439 

. .. . f:!!;}')'oQh<31:lY~IJE!YJMYt,JJ::)l,JQh . ~:3§,§04 
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General Statistics 

Data Fi~ C:\Documents and Settinas\Administrator\Dei Variable: I VOCs in Soil Sampi_~~J 0 ftj:Jg 

Ir.ig.biQrC>e.!bYIE:>DE! (J:.Q§L .. ~.......................... .................................................. i ! ............................................. ] .............................................................................................. . 
~~~~-_,_Raw Statistics~ Normal Distribution Test 
Number of Valid Samples 72 Lii]IE!!C>E§.TE!§.L§ta,)i§i)ig .............................................. 1 Q,~??~.fl~ 
l:Jl!.mb_<?!_()~ Unigl!.E)~§a':rlples 34 ~~L,illief()rs ~5% Qiiti()~VallJ_E! __ ~ ·-:--~-QJ. 04.411?. 
.fv1.i .. n.i .. rn .. ~.l11 ..... )~9/k9 ...................... i................................................ 1 . 85 ..... . .. P<l!t>D9!D<?Irnt>1 .. e.,.t. §0(o. §igQifiga,nQe..l.e.xe. .. l ........................................................ . 
. lv15!2<.i.rnum 1l!.9i15fl~~j_--··~··~--~l--::c-~ 4600 ~--~~-~--~~-------·--------

~~~~lL~------~-- ·· ?Q?,J¥~·;3iuct~~~:~~~t=::~rning=():===[)i§t:IJ::t~~4:gg~i 
SJ?D.Q.§!Q[)eyie,)iQD ................................ ··I··· 7., ... 2,~ .. 1., ... ,.8,.6".4 ·'·8"·l···································································· ··:····························· :···············: . :··=······························································ I 
Variance 521088.8 Gamma Distribution Test 

: .. ~. --.. ~ .. -.= .. ~.~.~ .. ~ .. c. ~.e .. i. 

9

·;,··· n.:.·~.··.~.-.;·_·1·:_···v···.··~······-.r-.. i .. ~.·. ~;.c;:~~ .. ·.··············.··.···~.·. ~.·.·~ .. ··.·.~.······ ~.· .. ·.·.··.~!. :.·~·s·5·····~···.·~ .. -.4·i·:··j····:.-.~.·.:.· .:.~.·~.·: .. ~.·.~.~.· . .-·:·:·~ .. ~ .. ·.·~ .. ·.-.~.;.~.·~.s ... -.!·9· ~.·§·;:_· it·t·L. .. ~.·~.:.~.~: .. =.v·9·:·~ .. ··.~.u.·.9.~.·.:.~.·.:_·······: .. ~.·.~.···.···.··.···.···.··.········:·:·=·. ~:-. ~~.···.···.-.····~·· : ..... 6. : ... ~.s.':.r.-.~~ .•. ~ .. 
6.?~ ... ·~ .•. · .. · 

................................................................................................................ I<~S T€Jst§tati~ti() ..... ... .. ... . . ................................................ Q.:JA?69A 
Gamma Statistics K-S 5% Critical Value 0.115861 

kt;;ii---------------- .=Q,??"§~? ....... Qa.,ti,ig_Q_D_0.!1Q]IQ1:'!.91,11111111,1.9i~!ri.I:J.liii(;Q"=-=····· ==== 
Js~!§!L(Q@§_g~orr~c!e.Ql -~ 0.??1?_67 f-· at_5% sign.iflg.e,nc~ve.! _____________________ ·-· 
Th.~ta.hat........ ... .... .. . ... . .. 8..~.!:).5964 ............................................................................................................................................................................................... . 
Theta star 900.1 ~ _._..Jl5% UCLs (AsslJ_ming Gamm_e,[)]strJ.i;>.tJ_tioDl ___ _ 

:~~~~;-----------·~----- =~t~i~~l =:::~~fJ:~~~~~.rir:~~~~===::::::=====ll~~~i~i~ 
APPrC>x.,Qili§gy1,1rE!Yi,illjE) .. (,Q!5}.. 1 ??Qn:4E>4Q§l .. l ..................................................... :···········································: =·: .: .• . =··· ,......................................................... 1 

~.~:~:~~~~~~~:~~~~~~i:y:=•=c~~:~ cm~t~:-I~:~fM~~:~b:ur~~:r.:~~::31i~~~1~ 
...... 199:1ti,iD§f()!I11E!.d ... §ti,itistig~............................ ............. Qi,i!i,i.OC?LI99D.Q.r'-!'.'!.1 ... '!ti?:z'~ ... .'ligniJigi,iD9E!I§Y§L 
Minil11l!.rn..SJfj<Jg_dat.a 0.615186 
lv1a,~irnurn of logcji,it§l ............... -~:-~: 8.,4"3?~1? ~~::= f)~o,'~I,!Qh~tt\§§LJQiT~9=h2"9Q"(;~rf§l[))strib;:;t;;;;;f:_= 

~~~~~:~C>~;~~~-~Tio dat~-~ -%.-}}6~~~ --· :~-~~-~~~~~s he~--(Mvu E) uci_____ ~ ~~· ~~;~ .. .. .. ...... . . .. .. .. ... . ....... g_ . .. . . .. . . ... .. ..... . .. . . ..... ~''"o'Y~! ... '.'"X .. .\.rvr1 V:<,J't:J=:LJ..~"':,. ................. j ..... r ... C>.L'.:,:>~•',:>I 
\f'!riaQqE).Jl.f_IQg~ci'!\9, __ ~ 4.371535 97.5% Chebyshev (MVUE). UCL_~--~~--- . .?.?~_,_!~ 
................. ............. ............. ......................................... ................................. _ ~~:'!.~Qhe.tJY§~_E!\I.Civ1I!I,J§LI,!Qh . ??!5,QQ1§ 

1---------~--,~--~----,----·---·~-, ··----~-··---- ·-~------~-~~----~-~~-·--------~------------~----------

·········································· ~§o,'oi'JC>O:P.i,lri,im€lt.ric I,!Qhs ...... . 
CL T UCL 343.079?. 
Adj-CL T UCL (Adjusted for skewnes§J. }.~J.,3~§? 

1---------~---i---~-----·-+·----~----··- -+····-····--·-······ ._!!A_o_c!:.LI,!_Q.~.CA\!l~§.ted fo r_.skeYY.n.es§L _____ ~.l~!i?.c4.El~~9. 
!························ !····································· +··························· +···· ......................... }ackknifE31,JQL ... .. ............ .................... .. . . . ....... ........ 344.9291 
l-·------~~~----··--f·~----··---+---- Standard BootstraQ.UC[,_ ______ ·-~----·-~- __ ?_4,.)_.085 
I·····································L ....•... , .............. .! ....•..•.•....•................................ ! .................................... -I···· .. El()(ltSt[i,IP:tld.Qh ·- . . ... .... ....... ....... !5Q4,§1?:3_ 
---~--·-·--B_E::COfv1ityl_ENDATION __ . ___ ~--- ~-Haii'§_El()ot~trap_I,!_Q_h. ________ ~~·--0_:38:).227~ 

[)1,1\i,i '!I§ f\Jon.:Pi,IL<lrll§!rig(Q,Q?L . I':'E!!'?Elr:Ltil§ El991?1l<lP I,!Qh :3§Q:?Z~f) 
--~-~·~-~--~------~···-·---·~------~-+-~E3QA Bootstrap UCL -------~--·-- ~~06.634 7 

.............. ld. .. ~El .... 9 .. f).0(o .... 9.h .. E!tJY.SQ.~.v .. J.M.§.E\D.r ... .§ci1 .. 1,J.Q.~ ................................... fJ!5.0(o ... .9.h.E!.tJY§ .. Q.E!\I.{fv1 .. E!.i,!.0.-.... $.9} ... I,J..Q.h ......................................................... !J?.:l.: .. flZ. 
--~---~·-------~~-----·-~ ~------ ~-.f)?,.§% c~_ep.Yf!hev__(_fv15'E\D,_§_cjLI,J.Q_h_______ .Z.:l.H?53 

~- ······················, ........ .......... ....................... ~f)~(~Q~€lQY§.ll§\I(~§E!.Q,§g}I,Jfh . . ... J .. Q49.,.E3Q.~. 
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1·-····--·-····_,-~---~--T·~----,-----+·- ------:----:-·--·------,-:-:::-;---·--------~-

:======•=t =====·=~;:::.::. ::::=: = :~::=: : ===-+ l_--__ 
7
c--'::LLT'-:--, L.,u-':· c ____ e::c_L ___ ?-c .. :'i<::-:?. .. _1\1_

7
():n-_____ :cR-a._..rc __ ll, ___ rn_:--:~-~r_i_g71,J ____ Q __ J_ .. ~. __ :_+"'-"8e:~45i3 

1---- . +--- ____ _ i ___ __ _ ___ -+ __ ______ +- ____ !>.<:li:9~II,JQb{AcJi~st<?cj fgr~~t'l!YQE?~~) _________ JJ7,59§4 

I-------------+----------+--····----·--·+-···---·--·---+ ___ ryl_q_cl~l..LJ.9UA.cJiy_s_tE?.Q far sk('l!Y~L _______ --~4.&64~.± 
1

_ _ _______________ + _ _ ... ___________ + _ __ _ _ . -+ __ _ _ +- _ ------~--1:!9.k._k_n_ije __ l)_q __________________ -------------------------------------------------------------------------------------- _ §!),!)_[';_~_?.1. 
I--···--·---+--·----·-+----+--------+-=-St~a~ndard Bootstrap UGh_ ___________ ~ __ 8fJ.9757lj_ 
1 ------ ---- . -::'::::::c·::·:::·:·'=·:·::.:·:·: ,..L...... . . . 1··-··E)()()t~!r?P:thl.C::h............ --------------------------------------------------------·-- ..... ??4,!J!?()J 

RECOMMENDATION --':!?!ts Bogjstrap U.QL _ 252.5814 
-____ -_____ -______ -_D-_a-_J-'-f1·-'_"'f1'""re""~;;-;;::!J§!§m<:ltrlg (Q,Q:~)=·=·= _______ .. P€li9.E:l~tiiE) E)g()J~tr?'P i,J.9h __________________________ 913.:?9~3:3 

.,.---~---:-~---~---------+--'B"'C""A . .c.:=Bootstrap UCL ·-·---·---- _1?8.8715 
______________ LJ§§ ___ !)_?_,i!i~ 9.b~9Y.S.tE:l\l_{ry1(3_f1Q, §9l.lJ.9 .. h ..... _______ ~~~;;f~~~~hse~~~M~a~n~~<>~;Y'Q~L----------------- }~~:~~~~ 
---·--------1--------------·--- ______ ........., ________ Ql' _______ ( _____ ._, __ l_l~-----· ··--------- ----------------- --·- --- ~ ----- -- I· ... . . ... _ . §19.0!0 9bfE:liJY~hE:l\l (~!l.'!D,<Jcl} lJf~ __________________________ ~_2_:3_,_52.8.4_ 
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1---------,~------.,-----------------.-----~- -~----~-~----~----------------~------------------
1--------------------------- j··------------------------------------- 1··--·--··------------------------------· +········································· I··................. ()§o(of\JQQ:P?f?r)lE)t[ig l,!Q~§ 

CL T UCL 80.84192 

1·-····-·······--·-···-·--·--· +--------------····--·-----········--·-- +-···············--·-··--·--· I······ ===-A9i:Qql,!QhJA~~stec:Jigrsk€l~QE?_§sL... 90.30224 
1-----·--·--·--+-----···-----+--~---1------------- r--·-f0_g.Q~t.\!P..L(Adjt§J€lc:ll<2-L§.kec:Yn€l§_S.L _____ .. E!.?,§Q.E)QJ_ 
1---------·-·······--·--·--·· +··································-------- +-··--······-----------·-··· I····· ..........................• J<J,qk~QifE)l,!Q~ . ..... ...... .... ... .. . ........... ... . .... ......... ....... 81.03039 

1
................... l------····-----t--~-·-····--+----·------·-C----Stao.9..?rc:l..BootsJJ:?R\J Cl,_ ______________ .. E!J_. 65§01)_ 

1 ........................... ='== = , " ::::: '·= .·:::: :·:·······--.~ ............................... El.<J<JI§tr<J,p:)l,JQ.~ ......... ····---------------- 1 06.2925_ 
--·- ____ Rf::QQ_f0M.!=_f\J_Q6IIQJ::L. ________ c----Hall's__Boo_!§tr<J,I2_lLQ!. ______________________ J_gQQJ1~ 

........... ··-- ......... P?l.El arf)f\Jg n:Pilrl:l f11E)l[iq ___ (Q,Q./5}___________________________________ E'&rqe.ntiiE> El<?<Jl§tr<'Jp l!Q~-----------------------------------------------------------·--·---------- ....... !3:3 .. ,..1..9.:3.?.4 .. 
--------------·------------ _ BC6 Bootstrap UCL ____________ j1g4sg 
_ l!sE>9_9_0{~ 9b€liJY§IJTy {f0f)E!fl, §9} l!Qh f)§0(oQil.E!IJY§ h€lY.lME!?D,§91l!9~ . 1?1?,13§!5:3 

. 97.5% Chebv§il.€l'!..(I'!1<?.?D,~ci) UQL _____ r-.1 5B,_IJ:?j_f) 
I 99% Chebyshev (Mean Sd1 UCL 221.6436 

I I 
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.Q_~§_File_jC:\Documents and §ettings\Administrator\DeiVariable: ITPH in §>oil San:!fJies > = 1 -J]_fj_ 
C10-C18 ' i ! I -,- E ''"'"'''"''"'''"''''''"''"'''''"'''''"'''''·••-•·••·•• ,,,_,, __ ,,,,,.,.,,.,,.,,.,,.,,.,..,".,,.,,.,,.,,.,,.,,..,,.,,.,, •. , .. ,,.,,.,,.,,,.., ,,,,.,.,,,.,,,,..,,.,,,,.,,.,,.,,.,..,.,,.,,,,,o~.-o.,,.,,.,..,..,,.,.,,.,.,,.,.,.,.,,,,_,,.,,,,,,.l,,,,,,,,.,,,,,,,,,,,,,,,.,,,,,,.,,,,,,,,,,,,,,,,,,,l.,,.,,.,,.,,.,,,,,,,,,,,.,,.,,,.,,,.,.,.,,.,,.,,,., ,,,.,.,,,,,,,,,,,,,,,,.,,,,.,,,,,,,,,,.,.,.,.,,,,, 

_______ l}aw Statistics Normal l)istribution Test ________ _ 
i'J~rr1l:J<3rgL\f§licj §§lllPIE!~ .................................. _1_ !3? ...... billi€lf9I?.TE!§t§lt§ti§itig . ±Q,:31?A~? 

~lo~~~~91j~n~l~e-~~=pl~s-·-·-······-··-···-·············-··- o
8

~ ........ ~~~~~~~~~
0

r_~;t~~~~:~~pific.~09!JI<3XE!1 ........ :
0

·~~~
1

--~--
~!~~!J.r!J 1 

rr1.9Lis!l __ _j_________ 75~94~~% -----95%-UCLAssumir;"" No~;;;-~T DistributG-;;--·---
1 Median ..................................... s········ St~d~-~~;;;:;·uct·············=······g:=::=:::=::==···· r9~:o3~.i 
St~ndar<J.PE!YiatioQ .................................... JEiZ,94Ei~ ............................ ....................................... .. .... .. ... . .. . . .............................. . 
Variance 24663.4 Gamma Distribution Test 
c;;efficiemoTvari~ii;-n·-------~-'2.o67?75:--- A-D Test-StatistiC-· -~ Hi:Si312 
~~ewn~~;;:=====~===:==~~~~~: ft::oso/~c;iii;~~v~i~~- ··· ··· · ·-·-- :::::::==~J 34 

K-S Test Statistic 0.198078 
k·h-;;

1 
_____ <:?.'l.rr1rr1§_si~ii§l[cs =:- · ···· ··· ·· ········ ··· ··: ·k:sso/~:91liiQai~~i~~=====:::==:::::I:Q;Q1_i459 

1,,.,,.,,___________________________________________ _. ·::·········································· I·. 0._2.90.67? ...... 1:)~1§1 tJClJ:l.()! fgii()I'J 9§r!Jrr1~ {ji§Jril:J9!i()Q 
_k_§!~rJl:>l?s~cq_rs.El.C.te_dL_.~--- .Qc:?§~§§.~ !----~-5% s ignifiC§l_!lCe IE)y~I---·----·-··-···--·----~---
.T.het.a.bat... ................ 2_()L?iJB3 .............................................................................................................................. . 
IheJa S!!'_r _______________________________ ?.§g_.?.8f1.!;) r ___ 95:Yo I,!_Qh~J.I:\.§.SUming Gamma Dis_t_[ij;Jutrj _____ -c:c 

~~~~; ~~;:~~~~ ~~f~~~~;~~::lcl,!9~ ===::: · ~~:9ci~1~ 
jl,ppr()J<,QbL§g~_~rE3 .. Y~I~E3J.Q?l... l"~':·"~:s'9''·"~'~~~2~7CI···································· :· ....................... ·:··::·:···:··::····:: ····:::· ·:···············································-····-· I 

?!J~~1:~=~:(~~0~~~~:c:~~;::: ~~~~~-~_} ~~~f:1~;:=f~~h~\~~i~:~~rib~~E=~=t= l9~~~r~~~ 
bCJ9:!f§O§!C?I.Ill.ElcJ _$.l_§!i§Jig§ . . . _l)_~.t~DCJL!9.9EQfrr1.~L~t§~/o §igpifig§OC::§.I§y§l ... 

_Minimum of loQ data -0.693147 -·--···---·------·- --.---------------:--.:-c---c--""'"--,---
MM;mom cf foe"'" ">-VC~-"'"-"'Jl!!IQ& __ 
~I~~;:.~~~~k;()n_()fl()g cJ§ti:l ................ 

1

-~2, __ §_1 __ ?.? ................ fl.?~ ~b~~~h.Elv. .. iMY0~}'l)"9b:=== :=~~~~~I 
'!i:lri<olnC!J.qiJCl.g_cj§\S\.__________ _________ __ §,?..:!.11?1. r--..§!?,?:l'? _ _g_heby~h.!JX.iMVL!_~LI,!CL ______ 4f3£,()63.f1. 

......................... ......... §l§l:?'? 9h€ll:>Y§bE3Y{M'!i,!E:} ___ I,!g~-·-··-············-··-····-····-·················· 6]7_,_§l§QEi 

1---------+·-·······---··---+·-_·-_·_--_-·-_-_-_-__ --__ ·--+~;:~~;~~~~~~~~ 
I··························· +··········································· +····························· 1 ... ···-··-··········-·····-·-···-·-···-·-·· .......... )?9~~ni!E3 L!9b ....................................................................................................................... 1 §l?.Q.?Z.1.? 
1... ........... _ . ·+ . ····-···-·· _ -t---·--·· __ .. -+--···--____ +----S,_t.""a,n_, d,a,_,r_(j~ggJ§.!c§PJ!..QL,_~--- --------.J. .. f1.4:.Z!l?. 7 2 

Bootstrap-! UCL · 98.65512 
________ RECOMMENDI',IJ9N -------- __ Hall's Bootstra[l UCL -----------·-- 97.41244 
.......... [J§t~ ~r<JI\J()Q:Pararr1E)Irig{Q,Qi3) . ... . f>~rg§.Q\ii<JI:l_()Q\§J[~[l L,JQb ................................. ~?,?.11~13 
·-------·- _ BCA Bootstrap UCL ---------- jl7.76486 

LJ §13 Q()o(o Qb <3l:>Y~bTYfM!l~n, §ci}I,JQ~.. . . ()§% Qb§tJY§bE!YfM~?D, §r:l) I,!Qb 1 ?E>,??§1 
---~- --1---~------~---------- ·-------~---- __ jl]-5%_ Ch_~.Qyshev_(Mean, Scj) UCL ____ 1A§_,05§_4 
· · · ···· ······················ f · ···· · ~ ...... ()f)~(o Qhtl:JY§iley(~(lfl,.Q, §{j}_L)fb ................... __ 1_90.8328 
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